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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE
VICTIM OF ELECTRICAL SHOCK
Do not try to pull or grab the individual.

If possible, turn off the electrical power.

If you cannot turn off the electrical power, pull, push, or lift the

person to safety using a dry wooden pole or a dry rope, or some other
insulating material. '

Send for help as soon as possible.

After the injured person is free of contact with the source of electrical
shock, move the person a short distance away and immediately start
artificial resuscitation.
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Throughout this manual are WARNINGS, CAUTIONS, and NOTES. Please take time
to read these. They are there to protect you and the equipment.

WARNING

Procedures which must be observed to avoid personal injury, and even loss of life.

Procedures which must be observed to avoid damage to equipment, destruction of equipment, or
long-term health hazards.

[NOTE|

Essential information that should be remembered.

a/b blank



™ 8-6515-013-14&P

TECHNICAL MANUAL HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 8-6515-013-14&P WASHINGTON, DC

OPERATOR, UNIT, DIRECT SUPPORT, AND GENERAL
SUPPORT MAINTENANCE MANUAL
(INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST)
SUCTION APPARATUS PROGRAMMABLE INTERMITTENT
SUCTION-ASPIRATOR SYSTEM, MODEL 306M
6515-01-267-2726
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HOW TO USE THIS MANUAL

This manual provides all the information needed to understand the
capabilities, functions, and characteristics of this equipment. it
describes how to set up, operate, test, and repair the equipment. You
must familiarize yourself with the entire manual before operating or
beginning a maintenance task.

The manual is arranged by chapters, sections, and paragraphs
followed by appendixes, a glossary, an index, and DA Forms 2028-2.
Use the table of contents to help locate the chapter or section for the
general subject area needed. The index will help locate more specific
subjects.

Multiple figures and tables are provided for your ease in using this
manual. Words that are both capitalized and bold are names of
components or words that you will actually see on the equipment,

Chapter 3 provides a systematic method of inspecting and servicing the
equipment. In this way, small defects can be detected early before they
become a major problem causing the equipment to fail. Make a habit of
doing the checks and services in the same order each time and
anything wrong will be detected quickly.

Only perform maintenance functions specified in the maintenance
allocation chart for your level of maintenance. Maintenance functions
specified for higher levels of maintenance frequently require additional
training; test, measurement, and diagnostic equipment; or tools.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL INFORMATION

1-1. Overview.

This manual describes the suction apparatus (fig 1-1); provides equipment technical data; and provides
operational and maintenance functions, services, and actions. Additional information follows.

Figure 1-1. Suction apparatus.

a. Type of manual. Operator, unit, direct support (DS), and general support (GS) maintenance (including
repair pars and special tools list).

b. Model number and equipment name. Model number 306M, Suction Apparatus, Surgical.

c. Purpose of equipment. To provide continuous orintermittent oraj, nasal, and tracheal suctioning during
surgery.

1.2. Explanation of abbreviations and terms.

Special or unique abbreviations, acronyms, and terms used in this manual are explained in the glossary.
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1-3. Maintenance forms, records, and reports.

a. Reports of maintenance and unsatisfactory equipment. Depariment of the Army forms and procedures
are used for equipment maintenance.

b. Report of packaging and handiing deficiencies. Fill out and forward SF380 (Report of Survey).

1-4. Destruction of Army materiel to prevent enemy use.

AR 40-81 contains instructions for destruction and disposal of Army medical materiel. Also, the SB 8-75
series publications provide periodic information and/er instructicns on the disposal of medical materiel that
are hazardous.

1-5. Administrative storage.

a. Placement of the suction apparatus in administrative storage should be for short perioeds oftime when a
shortage of maintenance effort exists. This equipment should be in mission readiness condition within 24
hours or within the time factors as determined by the directing authority. During the storage period, keep
appropriate maintenance records.

b. Perform preventive maintenance checks and services (PMCS) listed in tables 3-1 and 3-2 before
placing Army equipment in administrative storage. When equipment is removed from storage, perform PMCS
to ensure its operationai readiness.

c. Inside storage is preferred for equipment selected for administrative storage.

1-6. Preparation for storage or shipment.

Procedures to prepare the suction apparatus for storing or shipping are listed in chapter 3, section kX,

1-7. Quality control (QC).

AR 702-18/DLAR 4155.37/NAVSUPINST 4410.56/AFR 69-10/MCO 4450.13 contains QC requirements and
procedures.

1-8. Nomenclature cross-reference list.

Tahle 1-1 identifies official versus commonly used nomenclatures.

Table 4-1. Nomenclature cross-reference list.

Common name Official nomeniciature

Suction apparatus Suction apparatus, surgical
Aspirator Suction apparatus, surgical
Vacuum adjust control knob Electronic vacuum regulator (EVR)
Collection bottles Collection canisters

1-9. Reporting and processing medical materiel complaints and/or
guality improvement reports,

AR 40-61 prescribes procedures for submitting medical materiel complaints and/or quality improvement
reporis for the suction apparatus.

1-10. Warranty information.

A warranty is not applicable.

1-2
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Section ll. EQUIPMENT DESCRIPTION AND DATA

1-11. Equipment characteristics, capabilities, and features.

a. The suction apparatus is a self-contained, mobile unit, with integral carl, capable of providing program-
mabte intermétent suction during surgery. Depending on the type of sucition required, the 306M will remove
accumulated fiuids via tubing inserted into a patients surgical opening, oral, or nasal passages. Suctioned fluids
empty from the patient tubing into the collection system consisting of two reusable glass collection bottles located
betow the suction unit on the integral suction cart.

b. The suction appearatus is capable of operating from an intemal 12 VDC battery, external 12 VDC, or
externat 115/220 VAC, 50/60 Hz power source. '

c. The suction apparatus is capable of providing user selectable vacuum within the range of 0-200 mmHg
(0-8 in Hg) LOW VACUUM, and 0-550 mmHg (0-22 in Hg) HIGH VACUUM. The suction apparatus is capable
of being user programmed to provide any of at least 144 intermittent timing cycles.

d. The unitis settable to provide on timer perieds from 5 to 60 seconds in 5 second increments; and off timer for
the same time periods, The setlings are independent of each other.

e. The suction apparatus is provided with a castered cart/stand with detachable mounting bracket system to
hold the unit.

1-12. Component and accessory descriptions.

a. Components (fig 1-2).

(1) Control/pump chassis. The control/pump
chassis incorporates the vacuum pump, the control
printed circuit board (PCB), the battery pack, and the S

operational controls. T By - 0
(2) Electrical power cable assembly. The electri- e DFE ¢ 420 s=h [T

cal power cable assembly, hanging from the rear ofthe T vlT—s
control pump/chassis, is connected direclly into a re- [ =7 :@ === R
ceptacle for 115-volt operation. Y

(3) Tip-resistant cart. The tip-resistant ca inCO™ 1 resisTanT DUAL g%LEchén
porates four casters and the brackets for holding the CART BOTRED 4
dual collection bottles.

b. Accessories.

(1) Dual collection bottles. Two reusable glass
collection hottles, capable of holding up to 1500 mL of
liquid, are supplied with ach suction apparatus.

(2) Filter, disposable, h ydrophohic/bacterial.
The bacterial filter prevents fluid and aerosot contami-
nation of the suction apparatus. The filter has a hydro-
phobic, microporous membrane which fiters air with
maximum efficiency while blocking the flow of aqueous
fluids.

CONTROL FUMP CHASSIS OVERFLOW
TUBE

-10:0-(11 = —

FILTER.

(3) Tubing. The disposable tubing package con- \EmchCAL
tains a 3/8-in id by 10 ft length, 1/4-in id by 1 /2 f POWER CABLE
length, 1/4-in by 5§ ft length, 1/4-in by 1 ft length, clear
tuping used to connectthe bottles, filter, and the suction
contral. An B-inYong corrugated hose is alse provided to Figure 1-2. Components and accessories.
connectthe vacuuminlet to the overflow shutoff valve,
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1-13. Tabulated data, decals and data plates.
The tahulated data provides miscellaneous characteristics, specifications, and other information for the
suction apparatus.

a. Specifications and miscellaneous characteristics. Table 1-2 and table 1-2 provide a broad range of
miscellaneous characteristics and specifications {o include operating voftages, vacuum ranges, flow rates,
operating/storing temperature ranges, dimensions, and weights.

Table 1.2, Specifications.

Voltageffrequencies ..., 115 VAC, 50/60 Hz
230 VAC, 50/80 Hz
12vDC
Internal POWeT. ... ....oooei e e e 12 VDC, recharge batteries
Operaling time ... 1 hour at maximum vacuum
Rechargetime ... 16 hours
Vacuum ranges
Continuous
LW e e e cre e eee e et e 0-200 mmHg, = 25 mmHg
HHOR o e e 0-550 mmHg, + 56 mmHg
intermittent ... e 0-200 mmHg, = 25 mmHg
Free aimflow TaNge « e e 24-35 liters per minute

Table 1-3. Miscellaneous characteristics.

Dimensions
Case
Height.. ..o 18 om (7 in)
WIGHH ..t 46 €M (1R D)
Length .oeeeee e e 25 em {1Cin)
WWEIGhT, oo 11 kg (24 b}
Cart
Beight. . oo 75 em (30in)
ATATTa (£ DU TSP 48 em {18in)
DR coovvee e e 46 cm {18 in)
Welght. . 11 kg (24 Ib)
Collection botile capadity ... 1500 mL ea
Free alrflow range .......ccooeeviniiinins 24-35 liters per minute
Duty cycle......... e i br et ereeeerareree e e s Continuous/iniermittent
Operating range
Temperature ... 60°C to 80°C (-76°F to 140°F)}
Battery long term storage
TeMPErature ..o cveeeeve e 10°C 10 30°C (50°F 10 86°F)
Apparatus storage
Temperature e rrreaaaTerrnar e ey ,150(: to 4000 (5°F to 104°F)

b. identification, instruction, and warning plates, decals, or markings.
(1) The suction apparatus manufacturer data plate (located on the center ofthe rear panel) is itlustrated
in figure 1-3.
(2) Imprinting {located on the front panel of the control/pump chassis) providing danger and cauticn
notices are itlustrated in figure 1-4,
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SER. NO.
CONTRACT: DLA120-88-C-8510

DES. ACT. 89873

NSN: 6515-01-267-2727

IMPACT INSTRUMENTATION, INC,
SUCTION APPARATUS, SURGICAL, MODEL 306M
115/230VAC, 50/60 HZ; 12 VDC

PART NO. DPSC-DEPMEDS-AT/224(DM)

us

10A, 120W
FSCM: 63346

MFD:2Q88

Figure 1-3. Manufacturer data piate.

Replace only
with fuse of
I same rating.

- -
Do not remove equipment |
covers. Refer servicing to

qualifled personnel only.

Figure 1-4, Front panel imprinting.

1-14. Model differences.

Modei differences are not applicable since this manual covers a single model.

1-15. Safety, care, and handling.

a. Observe each WARNING, CAUTION, and NOTE in this manual.
b. Read the operating instructions in this manual before operating the unit. Refer servicing to quaiified

Medical Equipment Repairer personnel.

¢. Install the bacteria fiter carefully to prevent damage to the filter and hoses.
d. The use of a collection bottle without an overflow shutoff valve may cause damage to the vacuum

pump.

e. Operaterfuser personnel will not remove the instrument covers. There is a danger of electric shock.
f. There is possible explosion hazard if used in the presence of flammable anesthetics.

Section lll. PRINCIPLES OF OPERATION

1-16. General description (fig 1-5).

a, The vacuum is generated by a vane-type vacuum pump, which is attached to an electric motor.
b. When unit is tumed on and CONTINUOUS operation is selected, the motor speed (variable vacuumis

on) is controlled by the motor speed control,

¢. When INTERMITTENT operation is selected, the motor speed control still conirols the speed of the
motor but the control and relay circuits control the amount of time the motor is on and off.
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d. When the vacuum pump is on, the solenoid is off (de-energized), and the valve is closed {no path to
outside air). When vacuurn pump turns off, the solenoid energizes and opens a path from the vacuum line to
the outside air. This reduces the vacuum to 0 mmHg instantly.

OUTSIDE
AIR
CONTROL
MASTER | |} OOk & RELAY |5{sotenon VACUUM GAUGE
CIRCUATS

| svoe VACDUM PORT
QVERFLOW
SHUTCFF
VALVE

POWER
MOTOR «——— FILTER
SELECTION| 12VDS .| ‘cpeeny | sloumpaeToR)

.1
20VACT—0 CHARGING CONTROL
12 VD ———
B1/52

—_ TO BOTTLES
% AND PATIENT

115 YAC

QUTSIDE
AlR

Figure 1-5. Vacuum cycle.

1-6
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CHAPTER 2
OPERATING INFORMATION AND INSTRUCTIONS

Section |. PREPARATION FOR OPERATION

2-1. Scope.

This manualis primarily intended ta previde information, instructions, and procedures for the maintenance of
the suction apparatus, The operating information and instructions, while valid, do not provide sufficient infos-
mation for use of ihe suction apparatus on a patient. Only qualified medical personnel are trained in specific
suctioning techniques and procedures.

2-2. Assembly and interconnections.

a. Assembly. The suction apparatus may or may not require assembiy dependent upon the standard op-
erating procedures of yourunit. If required, assembly procedures forthe cart assembly (fig 2-1) are as follows:

SUCT]ON-APPARATUS—%\ \

T ™ i

D [l«—— #i0 sPACER (4)

MOUNTING BRACKET ———>

AR AIRRA R 1

a5 € #10 LOCK WASHER {4)

!

“————————CYLINDER ASSEMBLY

i
?
10-32 SCREW (4} -—————->E

[
318" FLAT WASHER (4) — s

et 318" LOCK WASHER (4)
3i8" HEX NUT (4) ———————>dndaad

Figure 2-1. Cart assembly.

(1) Insert cylinder assembly into the base assembiy.
(2) Secure cylinder assembly to base as shown using 3/8-in flat washers, lockwashers, and hex nuts.

NOTE

Eachthreaded rod passes completely through the cylinder assembly. When tighten-
ing hex nuts fo base assembly, use a wrench cnthe opposite end ofthe correspond-
ing rod to maintain uniform tightness.

(3) Align the base of the suction apparatus with the cart assembly. Place spacers in mounting bracket
channel and tighten securely with 10-32 screws.
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(4) Casters with wheel locks prevent wheels from turning; they do not lack the swivel mechanism.
Depress red bution to lock wheel. Lift to release,

b. interconnections (fig 2-2).

BOTTLE #1 BOTTLE #2
DISPOSABLE FILTER
[ fL/
] . HOSE. 3/8" 14
10" LG
1~ K HOSE i4"lg A by | | {CUT AS REQ'D)
| ~ 12" LG 7 L - _ /1 X
e S
| HOSE 174" id \
| HOSE 14" id X 5" L X187LG — \
\
TO PATIENT CONNECT TO BOTTOM \
INLET OF OVERFLOW
SHUTOFF VALVE I
8" CORRUGATED o~ —
HOSE -~ N .{
7
rd
vacuum (%)
INLET
OVERFLOW
SHUTOFF
REAR PANEL - MODEL 306/306M YALVE

Figure 2-2, Hose inferconnection.

{1) Locate and open a tubing package.
(2) install the overflow valve in the U-shaped spring clamp on the rear panel of the main assembly.

NOTE
Black end of shutoff valve should be facing up.

{3) Connect the 8-in corrugated hose from the vacuum inlet to the {op of the overflow shutoff valve.

(4) Connectthe 3/8-in id by 10-in hose {cut 10-in of hose from tubing packaging) from the bottom of the
shutoff valve te the vacuum side of the disposable fitter.

{(5) Connect 1/4-in id by 18-in hose from the fluid side of the disposable filter to the pump side ofthe
collection bottle.

(B) Connect 1/4-in id by 12-in hose from the patient side of bettle #2 to fiuid side of botlle #1.
(7) Connect 1/4-in id by 5-in hose from the patient side of bottle #1 to patient.

2-2
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¢, Battery installation.
(1) Remove top cover by removing six screws; three located along the rearlip and three along the top edge.

{2) The ballery pack is secured by two brackets connected to the main chassis. One bracket snugs the
batlery pack to the left, sub-side panel. The other bracket snugs the battery pack to the rear panel and straddles
the lower terminais of each battery,

(3} Each bracket is secured with two #10-32 keps nuts.

(4) To install the battery pack, remove the four keps nuts securing the brackets mentioned earlier. Use the
3/8-in socket with drive handle or 3/8-in open end wrench to remove keps nuts and brackets.

(5) Instalithe battery with battery terminais (- and +) toward top facing forward toward the controi panel. The
jumper (smal! orange wire) is en bottom facing forward.

(6) Replace the two brackeis removed earlier and tighten the #10-32 keps nuts with a 3/8-in socket and
drive handle.

(7} Install the RED wire to the “+” terminal and the BLACK wire fo the “-" terminal.

(8) Repiace the top cover and the six screws.

Section Il. OPERATING INFORMATION

2-3. Controls and indicators.

a. Front panel confrols and indicators (fig 2-3).

(1) MASTER POWER on/off pushbutton (51). The green MASTER POWER pushbutton switch is a push-
push switch. In is on and out is off. With no AC power connected to the suction apparatus, the pushbutton
energizes the suction apparatus with battery power. If the power cord is plugged into an AC line source, the
suction apparatus will operate on AC line power and the indicator light (L) will illuminate.

POWER MODE VACUUM VAGUUM
SWITCH ng&l’lféﬁm GAUGE

MASTER POWER
SWITCH

N

=1 PUWER. MODE
BT ¥AG R RLCHAR O
a MTERNAL 12308

SUCTION
MODE
SWITCH

ON AND OFF
pc SELECTOR
k/’ SWITCH

| -6 s s
SUCTION -ty ' pa
LEVEL b ECONOR
SWITCH WACT Frogrammaobfe intenmittent Sudien ;lq Model 306
A Paptaos ooty 104 Do not i - equll;m::
s Cordly. Bl amrviein:
o @F DET E@ SIEREE ®

VACUUM REGULATOR

POWER LAMP
25 FUSE 10A FUSE

Figure 2-3. Front panel controfs and indicators.

2-3
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(2) MASTER POWER indicator famp (L1). The green MASTER POWER indicator lamp is an incan-
descentlamp designed to illuminate and verify thatthere is a live power source available to operate the unit.

(3) Master POWER MODE pushbutton (S2). The green master POWER MODE pushbutton switch is 2
push-push switch with an integral indicator lamp. This pushbutton will only operate with the MASTER
POWER pushbutton in the on position. When the pushbutton is in the out position and the unit plugged into an
ACline source, the indicator light {L2) in the switeh will ituminate and the suction apparatus will operaiz on AC
line power and simultaneously recharge the battery. When the pushbution is in the in position, the indicator
light will be off and the suction apparatus will operate from the internal 12 VDC battery power source regard-
less of whether the AC power cord is plugged into an AC line.

CAUTION

When operating the suction apparatus from an external 12 VDC source and simulta-
neous AC recharging of the batteries is desired, ensure the external 12 VDC source
is diode protected against potential high current draw.

(4) SUCTION MODE pushbutton (S5). The green SUCTION MODE pushbutton, just below ths
POWER MODE pushbutton is a push-push switch with an integral indicator lamp (L4}. In is INTERMITTENT
suction and out is CONTINUOUS suction. This pushbution, in conjunction with ithe SUCTION LEVEL
pushbution, determines whether the suction apparatus is in either INTERMITTENT or CONTINUQUS
suction operation. CONTINUOUS suction operation is indicated when the SUCTION MODE indicator lamp is
off and INTERMITTENT suction operation will be indicated when the lamp is illuminated.

(5) SUCTION LEVEL pushbutton (S54). The green SUCTION LEVEL pushbutton, just below the
SUCTION MODE pushbutton is & push-push switch with an integral indicator lamp (L5). This pushbutton, in
conjunction with the SUCTION MODE pushbutton, determines whether HiGH VACUUM or LOW VACUUM
is provided by the suction apparatus. HIGH VACUUM can only be achieved when the suction apparatus is in
CONTINUOUS SUCTION MODE of operation and is verified by the indicator lamp being off. Low
CONTINUOUS sucticn operation is indicated when the SUCTION MODE indicator lamp is off and INTER-
MITTENT suction operation will be indicated when the lamp is illuminated,

(6) VACUUM ON/OFF/ADJ switch (83). The black VACUUM ON/OFF/AD. switch is located in the
center of the control panel. This switch is used {o control the tevel of vacuum of the suction apparatus. The
precise level of suction achieved by the use ofthis switch will also be dependent on howthe SUCTION LEVEL
pushbutton is sef. When the SUCTION LEVEL is set to HIGH, the VACUUM ON/OFF/ADJ switch will aliow
adjustment of the suction between 0-22 in Hg. When the SUCTION LEVEL is set to LOW, only 0-8 in Hg of
suction ¢can be obtained.

(7} Vacuum regulator power lamp (L3). The vacuum regulator power lamp illuminates whenever the
suction apparatus VACUUM ON/OFF/ADJ switch is in the on position and adjustment of suction tevel can be
made.

(8) Vacuum gauge. The vacuum gauge can easily be read from several feet away. It is a mechanical
gauge used to indicate the level of suction that is being delivered by the suction apparatus. It is graduated in
0-768 mmHg and 0-30 in Hg.

{2) ON TIME selector switch. The ON TIME selector switch (86) is a 1 pole, 12 position rotary switch
used during INTERMITTENT suction operation, This switch allows the user to program the ON TIME in 12
increments of 5 seconds each,

{10} OF F TIME selector switch. The OFF TIME selector switch (§7) is a 1 pole. 12 position rotary switch
used during INTERMITTENT suction cperation. This switch allows the user {o program the OFF TIME in 12
increments of 5 seconds each,

(11) Fuse, 3A, 250V, 3AG (F1). Fuse F1 is located on the front panel of the suction apparatus and is
used to protect against excessive current draw by the unit in the event of an electrical fault.

(12) Fuse, 104, 32V, 3AG (F2). Fuse F2 is locaied on the front panel of the suction apparatus and is
used 10 protect the suction level and motor cantrol circuits from overcurrent condifions.

2-4
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b. Rear pane! controls and indicators (fig 2-4).

OVERFLOW

SHUTOFF VAL
© vE VACUUM

EXT
INLET 12VDe

FUSE, F3, 104, 32V, 34G

! T e

#  exrixic

@ TUSE, F1 16, 37V, a0

KEY QRIENTATION SPARE HEY
LCATER

DES. 42T, HLTI FACR LA
FANT W, B - DEMMED L JTEI4EN)

et o b

115230 VAC, 50/60 HZ
SELECTOR SWITCH

Figure 2-4. Rear panel controls and indicators.

(1) Cverflow shutoff valve. The overflow shutoff valve is located on the extreme left side of the rear
panel. This valve is clear, approximately 3 inches in length, ang is used to prevent liquids from entering the
suction apparatus pump motor.

(2) VACUUM INLET. The VACUUM INLET is located on the lefi upper side of the rear panel of the
suction apparatus. This chrome elbow receives the flex hose from the overflow shutoff valve.

(3) EXT 12VDC. The extemal 12 VDC connection is a 2-conductor PMF power jack used to connect
the suction apparatus to a diode protected external 12 VDC power source.

(4) FUSE, F3, 10A, 32V, 3AG. Fuse F3 is located on the rear panel of the suction apparatus and
pratects the battery pack from high current discharges in excess of 10A,

(58) KEY ORIENTATION, 115 VAC, 50/60 HZ, 230 VAC, 5§0/60 HZ selector swifch {58). The 115/230
VAC, 50/60 Hz selector switch is a keyed two position switch used {o select the operating voltage of the
suction apparatus. With the key inserted and the key in the verticle position, the unit is configured to operate
ona 115 VAC source. Ifthe key is in a horizontal position, then the unit is configured o operate on a 230 VAC
source.

Section lll, OPERATING INSTRUCTIONS

2-4. Initial start-up procedures.

a. Roll the suction apparatus either to an equipment preparation area orto the area of use.

b. Ensurethatthe MASTER POWER switch is in its off position (button is guf) ordepress the switch to its
off position.
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NOTE

Verify operating power setections at 115 ar 230 VAC, intemal rechargeable batter-
ies and external 12 VDC, at the back of the unit.

c. Remove the coiled electrical power cabie assembly and connect it to the proper voltage. The unit may
also be powered by the infemal 12 VDC batteries or external 12 VDC.

d. Ensure that the collection bottle assembly is in place and assembied in accordance with the proce-
dures contained in paragraph 2-2h.

8. Depress the MASTER POWER switch to the on position, The indicator lamp iluminates to verify a five
power source,

f. Verify continuous operation at both high and low ranges in each of the eperating power modes. The
indicator tamp for continuous operation will not illuminate in this mode.

g. Verify that intermitient suction operates only in the low vacuum range in each of the operaling power
modes. The SUCTION MODE indicator lamp will illuminate in this mode.

h. Testthe EVR by adjusting vacuumin the high and low ranges in each ofthe operating power modes.

i. Submerge the end of the polyvinyl chloride (PVC) patient tubing into a container of water and observe
the aspiration of the water into the collection botije.

j. Removethe PVC patienttubing from the container of water. The suction apparatus is now ready for
patient use by qualified medical personnel.

2-5. Routine start-up procedures.

Routine start-up procedures will follow the initial start-up procedures except for differences involving
assembly and interconnections in accordance with your unit’s standard operating procedures,

2-6. Operating procedures.

a. Observe periodically the level of liguid in the collection bottles and empty it in accordance with your
unit's standard operating procedures.

CAUTION

Failure o empty the collection bottle prior to a liquid level reaching its 1500 mL
graduation will resultin shutoff of the vacuumto the patient and pose a potential risk
to the patient. In addition, if the overflow protection device would fail, the bacteria fil-
ter would also fail from liquid contamination and shut off the suction with a higher re-
sultant patient risk.

b. Observe the fiow of patient fluids within the clear PVC tubing. Fluids should be drawn into the collection
bottle only when the vacuum pump is running.

c. Always use the averflow shutoff valve provided with this unit to protect the suction mechanism from
overfiows which may permanently damage the vacuum pump. Ensure thatthe overflow shutoff valves do not
stick.

d. A disposable filter which is both hydrophobic and bacterialis provided. This filter connects beiween the
overflow shutoff vaive and final collection bottle. This filter should be replaced when discoloration of its mem-
brane occurs, the membrane contacts aspirate, or foliowing 150 cumulative hours of use. This filter is
designed to retain bacteria which would otherwise be exhausted into the imynediate vicinity. DO NOT bypass
this filter.
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2-7. Shut-down procedures.

shut-down procedures are as follows;
a. Depress the MASTER POWER swilch 50 the power light is not lit.
b. Disconnect the tubing from the patient to the collection bottle,

¢. Dispose of the tubing and collected patient fiuids in accordance with your unit's standard operating
procedures.

Section IV. OPERATION OF AUXILIARY EQUIPMENT

2-8. Associated support items of equipment.

The suction apparatus requires no associated support items of equipment otherthan an electrical power gen-
erator ot batiery operation.

2-9. Associated material.

Associated material is identified in appendix D and appendix E.

Section V. CLEANING, DISINFECTING, AND STERILIZING
PROCEDURES

2-10. General.

a. The suction apparatus and operating accessories should be clean at alltimes, Specific cleaning, disin-
fecting, and/for sterilizing procedures are provided in subsequent paragraphs.

b. Accessories identified as disposable should not be cleaned ar reused. These accessories were
designed and manufactured for a one time use only.

¢. The collection bottie assembly should be removed from the base assembly to facilitate cleaning.

2-11. Suction apparatus.
a. Cleaning.
(1) Turn off the suction apparatus by depressing the MASTER POWER switch o the off position.
(2) Discennect the electrical power cabie assembly from the electrical receptacle.
(3) Remove the collection bottle assembly.

CAUTION
Do nat allow liguids 1o enter the control system.
(4) Wipe the suction apparatus using a mitd detergent with a soft cloth.

() Dry the suction apparatus with a soft cloth.

b. Disinfecting. Disinfect the suction apparatus by wiping it with a liquid disinfectant or lightly spraying it
with disinfectant in accordance with your unit's standard operating procedures.

¢. Sterilizing. The suction apparatus cannot be sterilized.
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2-12. Collection bottle assembly.

a. Cleaning.
(1) Turn off the sucticn apparatus by depressing the MASTER POWER switch.

(2) In general, the following hoses are not reusable and should be disconnected and disposed of after
each use:

{a) Patient hose
{D) 1/4-inid by 12-in jumper hose between bottles

(3) The folfowing items can be reused after cleaning, provided it can be established that they have not
been in contact with patient fluids:

(a) 1/4-in id by 18-in Lg hose between bottle #2 and bottom of disposable filter
{b) 3/8-in id by 10-in Lg hose between top of disposable filter and bottom of overfiow shutoff valve
(4) Remove the caps from the collection bottles.
(5) Immerse the caps and those hoses not specified in a(2) above in a wamm detergent solution in
accordance with your unit's standard operating procedures.

CAUTION

Discard overflow valve if it has been in contact with patient fluids. Never use alcohal
based detergents on rubber products, as it will potentially lead to dry rofting and
cracking of the rubber.

(6) Dispose of any patient drainage fluids in accordance with your unit's standard operating proce-
dures. Then immerse the collection bottles in the detergent solution.

(7) Scrub the cap assemblies lightly with a nylon brush in warm detergent soiution.
{8) Rinse all assemblies thoroughly in warm water and allow them to dry.

b. Sterifizing. Steam sterilize the reusable caps and coliection bottles for 15 minutes in accordance with
the steam steritizer’s manufacturer instructions and your unit's standard operating procedures.

Section VI. OPERATION UNDER UNUSUAL CONDITIONS

2-13. Unusual conditions.

The mobile suction apparatus is designed to operate only within & medical treatment facility environment.
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CHAPTER 3
UNIT LEVEL MAINTENANCE

Section |. GENERAL INFORMATION

3-1. Overview.

a. Unit level maintenance. This level of maintenance is the responsibitity of and performed by a using unit
on its assigned equipment. Responsibilities are stratified as follows:

(1) Operator maintenance. This segment of unit level maintenance is performed by operator/fuser
personnel and consists of equipment operational functions; routine services like cleaning, dusting, washing,
checking for frayed cables, and stowing itemns not in use; and checking forioose hardware, replacing operator
accessories, and replacing operator repair pans. Replacing operator parts will not require extensive disas-
sembily or reassembly of the end item, ¢ritical adjustments after replacement, orthe extensive use oftools.

(2) Specialist maintenance. This segment of unit level maintenance is performed only by trained
Medical Equipment Repairers. The functions and services include—

(a) Scheduling and performing PMCS, electrical safety inspections and tests, and calibration/verifi-
cation/certification {CVC) services.

(b) Performing unscheduled maintenance functions with emphasis on replacing assemblies,
modules, or PCBs, when available,

(c) Operating a repair parts program to inctude Class VIl repair parts as well as other cornmodity
class repair parts used on medical equipment,

{d) Maintaining a library oftechnical manuals (TMs), manufacturers' literature, repair parts informa-
tion, and related materials.

(e) Conducting inspections on new or transferred equipment.

() Establishing administrative procedures for the control and administration of maintenance
services in accordance with TB 38-750-2.

{g) Notifying support maintenance battalicns of requirements and/or evacuating unserviceable
equipment, assemblies, or modules.

b, Maintenance functions. Maintenance functions, both preventive and corrective, which are beyond the
scope of the operator/user are assigned to unit levet Maintenance Equipment Repairer personnel. These
personnel will perform the majority of maintenance required for the equipment except some tasks invelving
the vacuum pump, PCBs, ot stand.

3-2. Tools and test equipment.

Common tools and test equipment required for unit levei maintenance ofthe equipment are listed in appendix
B, section 1}l of this manual. Refer 10 your unit's medified table of organization and equipment (MTOE) for
autharized items.

3-3. Components of end item and basic issue items.

Components of end item and basic issue items are listed in appendix C, sections 1l and 11l of this manual.

3-4. Expendable supplies.

Expendable and durable supplies and malerials required for maintenance of the equipment are listed in
appendix D, section Il of this manual.
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3-5. Repair parts.

Repair parts required for unit level mainienance are listed in appendix E, section |1 of this manual.

3-6. Special tools.

Special tools required for unit level maintenance of the equipment are listed in appendix E, sectien Il of this
manuzal.

Section Il. SERVICE UPON RECEIPT OF EQUIPMENT

3-7. Unpacking the suction apparatus.

a. Open the top flaps of the shipping container. ~

b. Remove the two boxes from inside the shipping container.

¢. Open the top of the large box.

d. Remove the foam blocks from the box and set them aside.

e. Lift and roll the suction apparatus ouf of the box.

f. Open the small box with accessories and remove the contents. Set the box aside.
g. Verify receipt of the following:

(1) Suction apparatus.

(2) Assembly, overflow shutoff valve.

(3) Hose, corrugated, 8-in long.

(4) 3/8-in id by 10 ft length of tubing, clear.

(5) 1/4-in id by 1 1/2 ft Jength of tubing, clear.

(6) 1/4-in id by 5 ft length of fubing, clear.

(7) Maintenance and service manuals (2).

(8) QOperation manuals (2).

(9) Spare fuse, type 3AG, 10A, 32V (2).

(10) Spare fuse, type 3AG, 3A, 250V,

(11) Filter, disposable, hydrophabic/bacterial,

(12) Reusable collection canister system (2 bottles with caps).
(13) Hoider, colleciion canister (2).

(14) Wall mounting bracket (for collection canisters).

(15) Screws, self-tapping (for wall mounting brackets) (4).
(16) Cart for suction apparatus.

(17} Battery pack.

Section lll. LUBRICATION INSTRUCTIONS

3-8. General.

No lubrication of the suction apparatus is required.
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Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

3-9. General.

a. The suction apparatus must be inspected and serviced systematically to ensure that it is ready for
operation at alltimes. Inspection will aliow defects to be discovered and corrected before they resultin serious
damage or failure.

b. Table 3-1 contains a list of tems to be performed by unit level operator/user personnel. This PMCS
table is also referred to as "-10 PMCS™ requirements. Preventive maintenance by operator/user persennel is
not limited to performing the checks and services in table 3-1. There are things operator/user personnel
should do any time they need to be done, such as checking general cleanliness, observing for improper
operational indicators, and maintaining the proper quantities of accessories.

¢. Table 3-2 contains a list of items to be performed by unit level Medical Equipment Repairers. This
PMCS tabie is also referred to as “-20 PMCS” requirements.

d. Some itemns to be inspected will be listed in both table 3-1 and table 3-2 to stress their importance, fo
provide a quality control check on multiple operatorfuser personnel, and te idenfify more comprehensive
procedures to be accomplished by unit level Medical Equipment Repairers.

e. The following is a list of both PMCS table column headings with & deseription of the information found in
each column:

(1} lfem number. This column shows the sequence in which to do the PMCS, and is used io identify the
equipment area on the Equipment Inspection and Maintenance Worksheet, DA Form 2404,

(2) Interval. This column shows when each PMCS item is to be serviced: B - Before Operation, D -
During Operation, A - After Operaticn, Q - Quarterly, and S - Semiannually. B, D, and A shouid be perfermed
with daily use of the equipment.

NOTE

When the suction apparatus must be kept in continuous operation, check and serv-
ice only those items that will not disrupt operation. Perform the complete daily
checks and services when the equipment can be shut down.

(3) item to be Inspected and Procedure. This column identifies the general area or specific part to be
checked or serviced,

(4) Equipment is not Ready/Avaifable If.. This column lists conditions that make the equipment unavail-
ahle or unusable.
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Table 3-1. Operator preventive maintenance checks and services.

ITEM
NO

INTERVAL

D|A

Q

ITEM TO BE INSPECTED
AND PROCEDURE

EQUIPMENT IS NOT
READY/AVAILABLE IF:

Suction apparatus.

a. Ensure that all components
and accessories are on hand,

b. Verify performance of the op-
erational tests.

Control/suction system.

a. Check for broken, damaged,
or inoperable control switches.
b. Check for broken crinoper-
able indicator lamps.

¢. Ensure that the bacteria filter
is new or unused and properly
instailed into the vacuum line.
d. Inspect the electrical power
cable assembly for cuts, deterio-
ration, fraying, or other physical
damage.

Upright assembly.

Check that the upright assembly
is tightly connected to the con-
trol/pump assembly.

Base assembly.

Ensure that the bottle brackets
hold the collection bottle assem-
bly in place.

Collection canister system.

a. Check the bottle openings for
nicks or cracks.

b, Test overflow shutoff valve for
easy movement and proper op-
eration.

Battery operation.

Check internal battery operation
with no AC power connected.

Missing componenis or accessories
prevent operation of the suctien ap-
paratus.

The operational {ests indicate incor-
rect operation or a hazardous
situation,

A breken, damaged, or inoperable
swilch prevents operation,

A broken or inoperable indicator
lamp prevents operation.

The bacteria filter is improperly in-
stalled. It can ¢contaminate the sys-
tem and cause damage.

The conditicn of the cabie assembly
prevents operation or causes a
safety hazard.

The physical assembly of the suction
apparatus prevents safe operation.

There are missing or broken bottle
bracket(s) enabling the collection
bottie assembly to fall off the base
assembly.

The condition of the collection botile
assembly prevents proper operation.

The overfiow shutoff vaive permits
overflow and interruplion of suction
apparatus.

A low or dead battery prevents op-
gration.
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Table 3-2. Repairer preventive maintenance checks and services.

ITEM
NO

INTERVAL

D

A

Q

ITEM TO BE INSPECTED
AND PROCEDURE

EQUIPMENT IS NOT
READY/AVAILABLE IF;

Suction apparatus.

a. Verify that components and
accessories have been invento-
ried and/or requisitioned by op-
eratorfuser personnel.

b. Verify the results of
operatorfuser tests,

¢. Verify operation by perform-
ing repairer tests.

Control/suction system.

a. Check for broken, damaged,
ar inoperable control switches.
b. Check for broken or inoper-
able indicator lamps.

¢. Ensure that the bacteria filter
is new or unused and properly
installed into the vacuum line.
d. Inspect the electrical power
cable assembiy for cuts, deterio-
ration, fraying, or other physical
damage.

Upright assembty.

Check that the upright assembly
is tightly connected to the con-
trol/pump assembly.

Base assembly.

Ensure that the bottle brackets
hold the collection boitle assem-
bly in ptace.

Coilection canister system.

Check the bottle openings for
nicks o7 cracks.

Battery operation.

Check internal battery operation
with no AC power connected.

Missing components or accessories
prevent operation.

Operatorfuser tests indicate im-
proper operation.
Test resuits indicate improper or
unsafe operation,

A broken, damaged, or inoperable
switch prevents operation.

A broken or inoperable indicator lamg
prevents operation,

The bacteria fiiter is improperly in-
stalled. It can contaminate the sys-
tem and cause damage.

The condition of the cable assembly
prevents operation or causes a
safety hazard.

The physical assembly of the suction
apparatus prevents safe operation.

There are missing or broken botfle
bracket(s) enabling the collection bot-
tle assembly to fall off the base as-
sembly.

The condition of the collection bottle
assembly prevents proper operation.

A low or dead battery prevents op-
eration.
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3-10. Reporting deficiencies.

Operator/user personnel will report problems with the suction apparatus discovered during their “-10 PMCS®
that they are unable to correct. Referto T8 38-750-2 and reportthe deficiency using the proper forms. Consult
with your unit’s Medical Equipment Repairer or request help through the tefemaintenance system if you need
assistance,

Section V. OPERATIONAL TESTING
3-11. General.

This section contains procedures for operational testing of the suction apparatus by both operator/user per-
sonnel and Medical Equipment Repairer personnel. Deficiencies identified by operator/fuser personnel
should be reported to Medical Equipment Repairer personnel.

3-12. Operator/user tests.

NOTE
Notify your unit’s Medical Equipment Repairer if any operator/user tests fail.

a, CONTINUQUS suction operation.

(1) Verify aperating power selections at 115 ar 230 VAC, intemnal rechargeabie batteries, external 12
VDC, and size of unit for voltage selections,

(2) Verify that the components and accessories of the suction apparatus are assembled and intercon-
nected in accordance with the procedures contained in paragraph 2-2.

(3) Depress the MASTER POWER switch to the on position.

(4) Select CONTINUOUS suction from the SUCTION MODE swiltch. The indicator lamp for this switch
will not illuminate in this mode.

(5) Select LOW VACUUM withthe SUCTION LEVEL switch. Anindicatoriamp illuminates when LOW
VACUUM is selected.

(6) Turn the VACUUM switch clockwise fo its on position and continue rotating it to the desired vacuum
level. The EVR indicator lamp will remain on until the VACUUM switch (EVR) is clicked off by turning fully
counterclockwise.

(7) Using your thumb, close the open end of the PVC patient tubing to allow the vacuum to reach its
selected leved. Remember that the maximum vacuum limit is regulated by the SUCTION LEVEL switch and
the VACUUM switch.

(8) Allow air to evacuate from any collection bottie system when preselecting the vacuum limit.

(9) Open the end ofthe PVC patient tubing and submerge it into a container of waier and observe the
aspiration of water into the collection botiles.

(10) Vacuum readings may be read directly from the front panel vacuum gauge.
(11) Verify CONTINUOUS operation at both high and low ranges of the SUCTION LEVEL switch.
(12) Remave the PVC patient tubing from the container of water and perform the next test.
b. INTERMITTENT suction operation.
(1) Perform the first three steps from CONTINUOUS operation.

(2) The SUCTION MODE and SUCTION LEVEL switches must be depressed and illuminated for
INTERMITTENT operation.
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NOTE

To prevent dangerous HIGH VACUUM tevels from appearing at the pump output
during INTERMITTENT suctioning, a safety lockout allows this mode to operate in
the LOW VACUUM level range only,

(3) Preselect the desired vacuum level as described in the previous section,

(4) Adjust the ON and OFF TIME at the INTERMITTENT INTERVAL SELECT section to the desired
range. Each circuit is pregrammable in 12 incremenis of 5 seconds each far a total of 144 combinations.

(5) Close the open end of the PVC patient tubing io allow the vacuum to reach its selected level.

(8) Openthe end of the PVC patient tubing and submerge it into a container of water and observe the
aspiration of water into the collection bottles.

(7) Vacuum readings may be read directly from the front panel vacuum gauge.

(8) Remove the PVC patient tubing frem the container of water and dispose the water in accordance
with your unit's standard operating procedures.

3-13. Medical Equipment Repairer tests.

a. Vacuum levels.

(1) Verify operating powerselections at 115 or 230 VAC, intemal rechargeable batteries, or extemai 12
VDC. Select and apply the power that is going to be used. If battery power is used, make sure batteries are
fully charged to check calibration.

(2) Verify that the components and accessories of the suction apparatus are assembied and intercon-
nected in accordance with the procedures contained in paragraph 2-2.

(3) Connect 2 mercury manometer, a calibrated vacuum gauge, or the calibrator-analyzer into the
open end of the PVC patient tubing.

(4) Depress the MASTER POWER switch to the on position.
(5) Select CONTINUOQUS and LOW VACUUM operation.
(6) Turn vacuum regulator on and fully clockwise.

(7) Observe the mercury manometer, the calibrated vacuum gauge, or the calibrator-analyzer, Verify
that the vacuum level is at 200 mmHg +/- 25 mmHg. Adjust R2 if necessary.

(8) Select HIGH VACUUM and CONTINUQUS operation. Maximum vacuum should be 550 mmHg +/-
50 mmHg.

{9) Perform the applicable troubleshooting procedures in accordance with this chapter, section VI, if
either vacuum level is less than or more than the specified ievels.

(10) Depress the MASTER POWER switch to the off positien.

(11) Remaove the mercury manometer, the calibrated vacuum gauge, or the calibrator-analyzer from
the PVC patient tubing.

(12) Shut down the suction apparatus by following the procedures in paragraph 2-7.
b. Intermittent on/off timing cycles.

(1) Verify operating power selections at 115 or 230 VAC, internal rechargeable batteries, orexternai 12
VDC. Select and apply the power that is going to be used. If battery power is used, make sure batteries are
fuily charged to check calibration.

(2) Verify that the cornpenents and accessories of the suction apparatus are assembled and intercon-
nected in accordance with the procedures contained in paragraph 2-2.

(3) Depress the MASTER POWER switch to the on position.
{(4) Select INTERMITTENT and LOW VACUUM operation.
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(5} Set on/off times for 5 seconds on and 5 seconds off.

NOTE

An oscilloscope may be used to calibrate the on/off timing circuits as described in

this section. However, the technician may find it easier to calibrate the suction appa-

ratus using a stopwatch. In such cases, the technician can utilize the pump turning

on and off as the reference for keying the stopwatch,
(8) Adjust R36 to set the ON TIME circuits for 5 seconds. Adjustrment should be within +/-0.5 seconds.
(7) Adjust R35 to set the OFF TIME circuits for 5 seconds. Adjustment should be within +/-0.5 seconds.
(8) Record the vacuum pump cycle on/off periods if less than or more than the specified period.

(8) Perform the appiicable troubleshooting procedures in accordance with this chapier, section VI, if
the unit cannot be calibrated to specification.

{10) Depress the MASTER POWER switch to the off position.
{11) Shut down the suction apparatus by following the procedures contained in paragraph 2-7.

Section VI, TROUBLESHOOTING

3-14. General.

a. Troubleshooting information for suction apparatus operator/user personnel and for Medical Equipment
Repairer personnel is provided in this section. Corrective actions beyond the capability or autherity of
operator/user personnel will be indicated by the phrase “Notify your unit's Medical Equipment Repairer,”

b. This manual cannot list all possible malfunciions. If a malfunction is either not listed oris notdetermined
by routine diagnostic procedures, notify your appropriate maintenance support unit.

3-15. Operator/user troubleshooting.

Operatorfuser troubleshooting procedures are provided in table 3-3. Each sympiom is followed by possible
causes and corrective maintenance,

Table 3-3. Qperaterfuser troubleshooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

1. POWER INDICATOR LAMP DOES NOT ILLUMINATE.
MASTER POWER switch not depressed to on position.
Depress MASTER POWER switch.

Electrical power cable assembily not connected to an AC source of electrical power.
Connect the electrical power cable to the correct electrical receptacle.
When operating off an internal battery, battery may be discharged.
Recharge battery; if problem persists, notify unit's Medical Equipment Repairer.
Fuse (F1) 32A 250 V blown.

Check fuse; if blown, notify unit's Medical Equipment Repairer.
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Table 3-3. Operatorfuser troubleshooting - continued,

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

2. POWER MODE INDICATOR LAMP (.2) DOES NOT ILLUMINATE WHEN MODE SWITCH IS IN VAC
& RECHARGE MODE.

MASTER POWER switch not in on mode.
Press MASTER POWER switch in.
POWER MODE lamp defective.

Notify unit's Medical Equipment Repairer.
POWER MODE lamp defective.
Notify unit's Medicat Equipment Repairer,
Component faiiure,
Natify unit's Medical Equipment Repairer.
3. SUCTION MODE INDICATOR {L4) DOES NOT ILLUMINATE IN INTERMITTENT MODE.,
SUCTION LEVEL pushbutton (85) in HIGH VACUUM mode.
Ensure LOW VACUUM is selected.
Compenent failure.
Notify unit's Medical Equipment Repairer.
4. SUCTION LEVEL INDICATCR (L5) DOES NOT ILLUMINATE IN LOW VACUUM MODE.
LOW VACUUM indicator defective.
Notify unit's Medical Equipment Repairer.
Component failure.
Notify unit's Medical Equipment Repairer.
5. VACUUM ON/OFF INDICATOR (L3) DOES NOT ILLUMINATE IN VACUUM ON MODE.
VACUUM on indicator lamp bumed out.
Check lamp and replace if necessary.
Component failure,
Notify unit's Medicai Equipment Repairer.
6. NO SUCTION (VACUUM PUMP MOTOR WORKING).
Loosen or open tubing connection(s).
Check and tighten tubing connections.
Cap assembiy loose/dry rotted.

Check cap assembly and replace if necessary.
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Tahte 33, Operator/user troubleshooting - continued,

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

Unserviceable disposable bagieria filter.
Replace filter.
Defective overflow shutoff valve,
Replace overflow shutoff valve.
Component failure.
Notify unit's Medical Equipment Repairer.
7. LOW SUCTION ([CANNOT HEAR VACUUM PUMP MOTOR).
Component failure.

Notify unit's Medical Equipment Repairer.

3-16. Medical Equipment Repairer troubleshooting.

Medical Equipment Repairer troubleshooiing procedures are provided in table 3-4. Each symptom is foliowed
by possible causes and cofrective maintenance.

Table 3-4. Medical Equipment Repairer troubleshooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
1. MASTER POWER INDICATOR LAMP (LL1) DOES NOT ILLUMINATE.

Electrical power cable assembly is defective.
Repair or replace assembly.
Defective 115-volt electrical receptacle.
Notify your unit’s power distribution personnel or correct the problem.
Defective MASTER POWER switch (S1).
Replace switch.
Possible cornpenent failure in AC to DC rectifier or power charging circuits.

Troubleshoot and isclaie component failure, Repair and perform functional check as
required.

2. POWER MODE INDICATOR LAMP (L2) DOES NOT ILLUMINATE.
POWER MODE LAMP defective.

Check and replace if necessary.
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Table 3-4. Medical Equipment Repairer troukleshooting - continued.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE
POWER MODE pushbutton (S2) defective.

Check and replace if necessary,
Possible compenent failure to AC to DC rectifier or power charging circuits.

Troubleshoot and isclate component failure. Repair and perform functional check as
required.

3. SUCTION MODE INDICATOR LAMP (L4) DOES NOT ILLUMINATE.
SUCTION MODE lamp defective.
Check and replace if necessary.
SUCTION MODE pushbutton (S5) defective.
Check and replace if necessary.
SUCTION LEVEL pushbutton (S4) defective,
Check and replace if necessary.

Possible circuit component failure.

Troubleshoot and isclate component failure. Repair and perform calibration/functional
checks as required,

4. SUCTION LEVEL INDICATOR LAMP {L5) DOES NOT ILLUMINATE.
SUCTION LEVEL lamp defective.
Check and replace if necessary.
SUCTION LEVEL pushhution (54) defective.
Check and replace if necessary.

5. VACUUM ON INDICATOR LAMP (L3) DOES NOT ILLUMINATE IN THE ON MODE AND VACUUM
PUMP MOTOR WORKING.

VACUUM indicator defective.
Check and replace if necessary.
6. NO SUCTION (VACUUM PUMP WORKING).
Loasen tubing connections inside chassis.
Check and tighten connections.
Defective solenoid.
Check and replace if necessary.
7. NO SUCTION IN CONTINUOUS MODE OF OPERATION.
Defective SUCTION MODE pushbutton (S5).

Check and replace if necessary.
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Table 3-4. Medical Equipment Repairer troubleshooting - continued.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

Component failure in SUCTION LEVEL or motor speed control circuits.

Troubleshoot and isciate component faiiure. Repair and perform calibration/functional
checks as required.

8. NO SUCTION IN INTERMITTENT MODE OF OPERATION (L4 & LS ILLUMINATED).
Defective SUCTION MODE (S5) or SUCTION LEVEL (S4) pushbutton.
Check and replace if necessary.
Component failure in § VDC power supply circuit.

Troubleshoot and isclate component failure. Repair and perform calibration/functional
checks as required.

Defective relay K1.
Check and replace if necessary.
Component failure.

Troubieshoot and isclate component failure. Repair and perform calibration/functional
checks as required.

9, LOW SUCTION.
Defective solenoid.
Check and replace if necessary.
Defective or bad tubing connections.
Check and tighten or replace as necessary.
Improper circuit calibration,

Perform calibration procedures.

Section VII. CIRCUIT DESCRIPTIONS

3-17. General.

a. The contral circuit PCB is provided in figure 3-1 to assist you in locating components and in under-
standing the operation of the conirol circuit.

b. PCB control circuit adjustments are also provided in this section.
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Figure 3-1. Controt circuit PCB fayout,

3-18. AC to DC rectifier, power and charging circuits (fig 3-2).

a. Componenis P4, S14A, F1, S2A, T1, D1-4, and C1 represent a full wave bridge rectifier circult which
enables simultaneous operation and recharging capabitity. Lamp L2 (which is part of S2) indicates the
presence of battery charging current which is limifed by R1. Charging current will be higher, initially, when a
discharged battery state exists, butwilliaper downward towards the 50-75 ma level asthe batteries replenish.

b. Swiich S1A and $1B acts as a master power control, which unless activated, prevents operation from
internal and external power sources and battery recharge.

c. Components D5 and D6 are blocking dicdes which prevent false illumination of L2 during battery
operation.
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Figure 3-2. Power supply and charging circuit schematic.
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d.L.ampL1i, associated withthe MASTER POWER switch, illuminates in both intemal and external power
modes via batiery power or reclified AC. Note that S2A and S2B reciprocate which prevents simultaneous
operation from internal and external power.

e. F3 protects the baltery pack from high current discharges in excess of 10A,

f. 88 permits user selection ofthe input AC source; either 115 VAC {(nominal) or 220-240 VAC. J4 enables
operation from an external 12 VDC source whenever the MASTER POWER switch is activated,

g. Blocking diodes D5 and D7 block external 12 VDC from any other power source. This allows simuita-
neous battery recharge and operation from AC power when external 12 VDC is connected.

fi. Components D1-6, C1 and R1 are mounted to heat sink #2 (flat heat sink). T1 is chassis mounted,
while the other components of this section appear at the front and rear panels.

3-18. Suction level and motor speed control circuits (fig 3-3).

a. Components F2, L3, S3/R3, R2, S4A, Q1-3 and M1 comprise this section.

b. Motor M1 is mechanically coupled to & rotary vane vacuum pump. The vacuum and airflew generated
by this pump is relative to the motor speed driving it; hence, the motor speed control ¢ircuit acts as an EVR.

¢. Component S3/R3 is a rotary switch/potentiometer which provides base drive to a fwo-stage emitter
follower amplifier, Q1-Q3. Increasing the positive potential at the base of Q1 increases the paralleled outputs
of Q2 and Q3 causing M1 to turn faster and generate higher vacuum and airflow levels.

d. Two vacuum ranges are possible, depending upon the position of S4A. When S4A is closed, full power
potential can be applied o the base of Q1 which generates maximum vacuum jevels. When S4A is opened,
the maximum potential availabie to the base of Q1 is limited by the setting of R2 and can only provide a
maximum pump cutput fevel of 200 mmHMg when properily calibrated.

e. Switch $5A, when closed, provides a reciprocating direct input to the base of Q1. When S5A is cpen
(intermittent operation) then relay K1 energizes 1o provide base potential to Q1. Note that S4A and S4B and
S85A and S58B are reciprocating switches whose altermate funclions will be described in the following secticns.

f. Lamp L3 illuminates whenever S3 is closed. $3/R3, S4A and S5A are front panel mounted. R2 is
located on the PCB, Q1-3 on the heat sink #1, and M1 is chassis mounted.

3-20. Intermittent operation (fig 3-2). .

a. Components. Components 548, 85B, L4 and L5 comprise this circuit. In order {c prevent dangerously
high vacuum levels from being presented to the patient, switches S4B and S5B miust both be closed. This
guarantees that intermittent operation can exist only in the LOW VACUUM mode.

b. Lamps. Lamp L4 which is part of S5 illuminates in the intermittent mode and L5 which is part of S4
iluminates when LOW VACUUM is selected. All companents in this section are front panel mounted.

NOTE
The remaining descriptions apply to circuitry in use only during intermitten{ cperation.

c. &-Volf power supply (fig 3-2).

(1) Components R4, IC4 and C2 provide a regulated low voltage power supply for the intermittent
timing and switching circuitry. Resistor R4 acts as a current limiter to the regulator input while C2 provides
ouiput voltage filtering of transient power surges.

(2 The regulator output is typically 4.8V at maximum low vacuum levels (motor off), approximately 3V
during motorturn-on (initial surge), and rises to about 4.5V for the duration of the motor on cycie. All compo-
nents are mounted o the PCE.

d. Clock osciflator (fig 3-4). The clock oscillatoris a 50 Hz, self-starting, square wave generator consisting
of IC1 pins 8-13, R5, R6 and C3. Its purpose is 1o provide an initiating input to the OFF TIME monostable. [C1
is a quad-2 input NOR, dual-line package. All components are mounted to the PCB.
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Figure 3-3. Suction level and mofor speed control circuits.
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e. Type 555 timer operation (fig 3-4),

(1) These integrated circuits are used as functional monostable for the OFF TIME and ON TIME
circuits.

(2) When a negative impulse brings the trigger input {pin 2) below 1/3 Vec, the output (pin 2) goes to a
high logic level (Vec). Simultaneausly, the voltage across the fiming capacitor rises exponentiatly through the
timing resistor, and afier a period of time, the comparator input (pins 6 and 7) reaches 2/3 Voo, resetting the
internal flip-flop, causing the capacitor to discharge to ground and the output to return to a low logic level
{ground).

(3) The timer, in this application is sometimes 20% triggered when intermitient operation is initiated,

thus, the unit may cycle once before stabilizing {6 its comect time period. The following two seclions describe
each timing circuit.

f. OFF TIME monostable (fig 3-3, 3-4).

(1) The purpose of this circuitis to control the time period that the ON TIME monosiable output remains
low (pin 3).

(2y The OFF TIME monostable consists of IC1 pins 1-3,1C2, C4, C8, C8, R7, R11-22, R35 and R37.
IC1 pins 1-3 comprise a NOR gate of which pin 3 is its output. This cutput is an inversion ofthe clock oscillator
when the ON TIME monostable is low.

(3) Pin 3 is held low when the ON TIME monostabie is high.

(4) R7 and C4 shape the NOR gate outputinto posilive and negative impulses, biased atVccto prevent
mistriggering of the monostable and are applied to 1C2 pin 2.

(5) C6 and R11-22 determine the time periods for which the OFF TIME monostabie is high,

{6) C9, R35 and R37 are used to adjust the delay multiplier in the time period equation: T=(.975 + or -
.125) RC.,

{7) All components are mounted to the PCB.
g. ON TIME monostable (fig 3-3, 3-4).

(1) The ON TIME monostable controls the relay system and determines for how long the OFF TIME
monostable remains low (pin 3).

(2) Components IC3, C5, C7, R8, R23-34, R36 and R38 compromise this circuit.

(2) Essentially, this monostable and its corresponding components act in the same manner as the OFF
TIME monostable.

(4) The ON TIME output triggers the OFF TIME monostable via [C1 pin 3 and the relay system both
direct and through IC1 pin 4.

(5) All components are PCB mounted.
h. Relay system (fig 3-3).
(1) The relay system provides two functions: first, it interfaces the ON TIME monostable with the motor

speed control circuit, and as a secondary function, “dumps” the vacuum collections system 1o almospheric
pressure duting off cycles. The relay system consists of K1, K2, Q4, G5, RS, and the solenoid.

(2) During ON TIME cycles, relay K1 is closed and provides base bias to Q1 from the R2, R3 series
combination. The motor speed is then fixed by the R2, R3 combination during each on cycie unless changed
by the operator. Relay K2 is not energized during the on cycle, thus allowing the vacuum to exist.

(3) During off cycles, K1 is normally open and stops M1. Relay K2 is energized as IC1 pin 4 goes high
andturns Q4 on. When K2 closes, Q5 turns on and energizes the solenoid to a normally open state. When the
solenoid opens, the vacuum collection system is “dumped” to atmospheric pressure and femains so until the
next on cycle.

(4) Switch S3 must be closed to operate the motor speed control circuit and solenoid.
{5) Components K1, K2, Q4 and R9 are mounted to the PCB; Q5 and the solencid to heat sink #2.
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NOTE

Waveforms and voltage measurements have been noted at various locations on
each schematic drawing. In most cases, considerable leeway has been given as to
whal constitutes an acceptable voltage value in order to maintain device perform-
ance over a broad range of conditions,

3-21. Control circuit adjustments.

a. Maximum low vacuum level limit,
(1) Ensure that the MASTER POWER is in its off position or depress the swilch to its off position.
(2) Ensure that the elecirical power cable assembly is disconnected frem the power source.

(3) Remove the six Phillips screws from the top cover. Three are located along the rear lip and three
along the top front edge. Set them aside.

(4} Remove the cover and set it aside.
(56 Connect the efectrical power cable assembly into a 115 voit electrcal receptacle.

{8) Verify that the components and accessories are in place and assembied in accordance with the
procedures contained in paragraph 2-2.

{7) Depress the MASTER POWER switch. The MASTER POWER switch will ikuminate.

WARNING
An electrical shock hazard is present with the top coverremoved and the suction ap-
paratus operating.
(8) Set controls for either AC or DC operation (ensure that batteries have been fully charged if
calibrating from battery power).
(9} Select CONTINUOUS and LOW VACUUM operation.
(10) Turn vacuum regulator on and fully clockwise.

(11) Occlude the rear panel vacuum inlet and adjust R2 for a 200 mmHg reading on the front panel
vacuum gauge. This reading may be verified using a calibrated vacuum gauge.

b. INTERMITTENT on/off fiming circuits.

NOTE

An oscilioscope may be used to calibrate the on/off timing circuits as described be-
jow. However, the technician may find it easier to calibrate the suction apparatus us-
ing a stopwatch. In such cases, the technician can utilize the pump tuming on and off
as the reference for keying the stopwatch.

(1) Set controls for either AC or DC operation (ensure that batteries have been fully charged if
calibrating from the batiery power).

(2) Select INTERMITTENT and LOW VACUUM operation.

(3) Set on/off times for 5 seconds on and 5 seconds off.

(4) Tum vacuum regulator on and fully ciockwise.

(5) Connect the oscilloscope across the motor leads (red and black).

(6) Triggerthe oscilloscope sweep 1o begin when the motorturns on and adjust R36 10 setthe ON TIME
circuit for a 5 second sweep. Close verification can be made using a storage type oscilloscope. Adjustments
should be within +/- 0.5 seconds.
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(7) Trigger the oscilloscope sweep to begin when the motor turns off and adjust R35 to set the OFF
TIME circuit for a 5 second sweep. Adjustments should be within +/ 0.5 second sweep. Again, the use of a
storage type oscilloscope will simplify measurement.

Section VIII. REPAIR PROCEDURES
3-22. General. |

a. Procedures for disassembly, repair or replacement of compenents, services, and reassembiy are
provided in this section of the manual.
b. Repair procedures are conlinuous from the first disassembly to the final reassembly step.

WARNING

Hazardous voltages are accessible beneath the top cover when #t is removed for
testing and/or repair.

NOTE

For calibration and many servicing procedures, the Medical Equipment Repairman
need only remove the top cover of this device. For greater accessibility, however,
the front panel should be disengaged.

c. Perform allappropriate testing ofthe suction apparatus after each repairto ensure proper operation,

3-23. Top cover.

a. Disassembly.
(1) Depress the MASTER POWER switch te the off position.
{2) Disconnect the electricat power cord from the AC power source.

(3) Remove the top cover. The cover is secured by six screws, three along the top and three afong the
rear lip of the cover.

{4) Rernove the 1op cover by liting it upward. Set it aside,
b. Reassembly.

(1) Replace the top cover,

(2) Secure the top cover with the six attaching screws.

3-24. Front panel.

When it becomes necessary, replacement of compenents mounted on the front panel can be accomplished
more easily and effectively by removing the front panei from the suction chassis. Additionally, this approach
will also Jessen the chance of damaging surrounding components. The following procedures will guide you
through the process of front panel disassembly and reassembly.

a. Disassembly.
(1) Disconnect the ribbon cable P1 and P2 from their respective PCB sockets.
(2) Disconnect vacuum tubing atiached to the rear of the vacuum gauge.,

(3) Removal of the front panel is accomplished by removing the seven screws. First, remove the three
screws across the front bottom edge of the apparatus. Then remove the remaining four screws, located on
each corner of the front panel.

(4) Grasp the fronl panel and carefuliy puli the panel forward and lay the panel {(exterior side facing
down) on a supporting surface to prevent undue strain on the remaining wire of the wiring harness.
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NOTE

The front panel is still attached to the chassis by the wire harness service loop and
ribbon cable P3, which is hardwired to components on both the front panel and com-
ponents located within the chassis.

(5) Service or remove the defective compenent from the front panel in this position.
b, Reassembly.
(1) Check all solder connections en the components of the front panel.

(2) Grasp the front panel ang slide back into position on the chassis. Take care not to pinch wires
between chassis and front panel.

(3) Secure front panel by reinstalling all seven screws.

(4) Reconnect ribbon cables 1o their respective sockets {wires connected to $6 from ribbon cable P1
and wires connected to 87 from ribbon cable P2).

(%) Reconnect tubing on the rear of the vacuum gauge.

(6} Priorto applying powerta the unit, verify no hare wires are in contact with the chassis and ensure al!
tubing connections are secure.

3-25. PCB.

a, Disassembly.
(1) The PCB is located on the left, sub-sided, sub-assembly.
(2) Disconnect ribbon cables P1, P2 and P3 from their respective PCB jacks.
(3) Remove the four screws which secure the PCB to the sub-side panel.

(4) A green wire connected to a ring {erminal is secured to the sub-side panel by one ofthe four screws.
Its purpose is to mainiain a ground conneclion with the front panel whenever the front panel is disengaged for
general access,

b. Reassembly.
(1) Position the PCB over four threaded female studs and secure with screws.
(2} Make sure the green wire is secured beneath the lower left-hand screw.
(3} Connect P1, P2 and P3 to their respective PCB jacks (observe pin polarity).

3-26. Battery pack (B1 and B2).

a. Disassembly.

(1) The battery pack is secured by two brackets connected to the main chassis, One bracket snugs the
battery pack to the left, sub-side panel. The other bracket snugs the battery pack o the rear panel and strad-
dles the lower terminals of each batlery.

(2) Each bracket is secured with two #10-32 keps nuts.

(3) To remove the battery pack, remove the four keps nuts securing the brackets. Use the 3/8-in socket
with drive handle or 3/8-in open-end wrench.

(4) Disconnect the “fast-on” connected red and black wires.

{5y Remove the existing battery pack and remove ithe orange jumper wire used to connect them in
series.

(6) Priorio installing the replacement battery pack, ensure the crange jumper wire is installed correctly.
(7) Install the replacement battery pack carefully, 50 as not to dislodge the jumper wire.
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b. Reassembly.
(1) Connect the batteries, B1 and B2, in series with the small orange jumper.
(2) Connect the black wire to the remaining negative terninal and the red wire to the remaining positive terminal.
(3) Secure the battery pack in piace with both brackets and tighten the four keps nuts.

3-27. Motor and pump assembly.

a. Disassembly.
(1) Remove the six #6-32 keps nuts securing the molor and pump assembly to the chassis.
(2) A flexible coupling joins the motor and pump shafts together.

(3) Each side of the coupling is secured to its respective shaft via two set screws (1/16-in hex) stacked
one on top of the other. Stacking prevents the coupling from loosening due to vibration or temperature
extremes.

(4) Disconnect the black and red wires exiting the motor, The blackwire is connected to chassis ground
and the red wire {o TB2-6.

(5) Disconnect the vacuum tubing from purnp inlet.

{8} Disengage the motor and pump as one unit by removing the six keps nuts. The motor or pumgp can
be removed individually by removing the stacked set screws in the coupling and respective keps nuts.

(7) Perform the necessary repairs 1o the pump housing or replace the motor if required, which ever
necessitated this procedure.

b. Reassembly.
(1) Mount the motor and pump to the chassis, allowing coupting to “float” freety on shafts.
(2) Carefully position moior and pump shafts for in ling alignment.
(3) Tighten keps nuts without disturbing alignment. Do the same with pump shafl.

(4) Position motor shaft (flat edge) and tighten respective coupling set screw to shaft. Do the same with
sump shaft,

(5) Insert and tighten stacked (second) set screws in each half of coupling.

3-28. Heat sink #1.

NOTE
Heat sink #1 is mounted to the right, sub-side panel.

a. Disassembly,
(1) Remove the two #10 keps nuts.

{2) Disconnect the viclet wire going to TB2-6, the white wire going to TB2-5, and the blue wire going to
T82-4.
{3) The keps nuts can pe removed using the 3/8-in socket with drive handle,

{4) Replace the defective transistor.

b. Reassembly.
(1) Secure the heat sink #1 to the right, sub-side panelwith the keps nuts and a 3/8-in drive handle.

{2) Reattach the violet, white and blue wires.
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3-29. Heat sink #2.

NOTE
This item is indirectly chassis mounted through two standoffs.

a. Disassembly.

(1) Before removing these screws, six wires must be disconnected at terminal boards 1 and 2 (TB1 and
TB2) and other locations as noted.

(2) Disconnecl the yellow wire with the male in-line “fast-on” terminal positioned along side of trans-
former (T1).

(3) Disconnect the two yellow wires from TB1-1.

{4) Disconnedct the red wire from TB1-2.

{5) Disconnect the orange wire from TB2-2.

(8) Disconnect the blue wire from TB2-4,

(7) Bisconnect the red wire from TB2-3.

(8) The two green wires fram T1 {secondary) can be removed af the D1-4 “fast-on” terminals.
(9) Remove the two slotted screws securing heat sink #2 to the siandoffs.

NOTE

Two black wires are ring feminal connected to ground through one screw.

(10) Disconnect vacuum tubing entering solenoid.

NOTE

When replacing components that are surface mounied on the heat sink, and silicone
grease was used, ensure an adequale amount is placed between the insulating disk
and heat sink to facilitaie heat transfer. If replacing the powertransistor, ensure RTV
is used 1o insulate the connections against possible arcing after replacement and
application of power to the circuit.

(11) Replace the defective component which necessitated the removal of heat sink #2. If the compo-
nent being replaced required soldering and desoldering, take care all connections are free of sham edges.
Sharp edges ¢tan lead to arcing to surrounding chassis components.

b. Reassembly.
(1) Position heat sink #2 over its respective standoffs and secure.
(2) Ensure both ground wires (black) are tighiened beneath the front screw.
{3) Connect vacuum tubing to solencid.
{4) Reattach the wires to their respective locations.

3-30. Transformer.

a. Disassembly.
(1) Remeve the fransformer from the chassis by removing two #10-32 keps nuts.
(2) Disconnect the two green wires (fransformer secondary) at D1-4 (*fast-on" connections).
(3) Disconnect the gray wire from the transformer at TB2-1 {model 306M only).
{4) Disconnect the purple and orange wires on the transformer primary.
(5} Remove the transformer using the 3/8-in open end wrench,
{6} Repiace the iransformer.
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b. Reassembly, Secure transformer to chassis and reconnect wires as previousiy noted.
(1) Disconnect the black wire (via ring terminai) to greund on heat sink #2.
(2) Disconnect the brown wire with ring terminal at TB2-5.
(3) Disconnect the blue wire with ring terminal at TB2-4.
{4) Disconnect the red wire with ring terminal at TB2-3.

3-31. Rear panel assembly.

When it becomes necessary, repiacement of components mounted on the rear panel can be accomplished
more easily and effectively by removing the rear panel from the suction chassis. Additionalily, this approach
will also lessen the chance of damaging surrounding components. The following procedures will guide you
through the process of rear panel disassembly and reassembly.

NOTE
In orderto disengage the rear panel assembily, the bottom cover must first be removed.

a. Disassembly.

(1) The bottom cover is secured with six screws, three located on the panel underside and three along
the rear edge. Remove the screws and set them aside.

(2) Discornect vacuum tubing connected to rear pansi.

(3) Remove four screws holding the rear panel to the sub-side panels. The panel can now be
positioned face down.

(4) Disconnect the AC line core wires.

(5) Disconnect the green wire to chassis ground.

(8) Disconnect the black wire at TB1-4,

(7) Disconnect the white wire al TB2-1.

(8) Disconnect the red wires from F3 at B3 “+" terminal (*fast-on”} and at TB2-3.

(9) Disconnect the exiernal power jack (J4) wires, biack at chassis ground, yellow at TB1-1 and yellow
from its in-line “fast-on” connector.

(10) Disconnect the AC voltage select switch (S8) wires, gray at TB1-3, violet and orange at T1
(“fast-on” connections).

b. Reassembly.
(1) To reassemble, reconnect all wires in reverse order,
(2) Secure the rear panel to each sub-side panel.
(3) Conneci the vacuum tubing.
(4) Remount the bottom cover,

Section IX. STORING AND SHIPPING PROCEDURES

3-32. Preparation for storing.

a. Shut-down procedures for the suction apparatus are as follows:
{1) Depress the MASTER POWER swilch fo the off position.
(2) Disconnect the electrical power cable assembly from the electrical receptacle.
{3) Coil the electrical power cable and secure it with a tie wrap or rubber band.

(4) Clean, disinfect, and sterilize the suction apparatus and components in accordance with the proce-
dures in chapter 2, section V,
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b. Inventory the components. Replace unserviceable or missing items.
c. Pack the components and manufacturer's manuals into a small coniainer.

d. Disassemble the suctioen apparatus from the carl. In some cases, the suction apparatus and the cant
may be packed in a separate container.

e. Piace the suclion apparatus into the confainer or the original shipping centainer.

f. Place the cartinto the container or the original shipping container. In some cases, the suction apparatus
and the cart may be packed in a separate container.

g. Place packing material into the container({s) to secure the apparatus and the cart.
fr. Close the container(s) and secure with tape or strapping.

3-33. Preparation for shipping.

a. The suction apparatus packed in the criginal shipping carton is suitable for shipping.

b. The suction apparatus packed in a military chest or other available container should be appropriately
packed for shipping. Notify your unit's transportation point for assistance, if necessary.
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CHAPTER 4

DIRECT SUPPORT AND GENERAL SUPPORT
MAINTENANCE

Section |. GENERAL INFORMATION

4-1. Overview.

This chapter provides for maintenance that is beyond the capability, capacity, and authorization for unit level
maintenance personnel. The procedures in this chapter should not be attempted at the unit level.

4-2. Tools and test equipment.

Common tools and test equipment required for support maintenance of the equipment are listed in appendix
B, section Ill. Refer to your unit's MTOE or installation table of distribution and allowances {TDA) for author-
ized itemns.

4-3. Components of end item and basic issue items.
Components of end flem and basic issue items are listed in appendix C, sections 1l and 11i.

4-4. Expendable supplies.

Expendable and durable supplies and materials for support maintenance are listed in appendix D, section 11

4-5. Repair parts.

Repair parts required for support maintenance are listed in appendix E, section II.

4-6. Special tools.

Special toois required for support maintenance are listed in appendix €, section 11l

Section 1. MAINTENANCE PROCEDURES

4-7. General.

a, There are no specific froubleshooting procedures for DS/GS levels of raintenance.
b. Rebuild procedures for the PCB have not been developed.
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APPENDIX A
REFERENCES

A-1. Army regulations.'
AR 40-61

AR 702-18/DLAR 4155.37/
NAVSUPINST 4410.56/
AFR 69-10/MCO 4450.13

AR 710-2
AR 725-50
AR 750-1

A-2. Technical manual.
TM-DPSC-6500-RPL

A-3. Technical bulletins.

TB MED 7
TB 8-6500-MPL
T8 38-750-2

A-4. Field manual.
FM 21-11

A-5. Supply bulletin.
SB 8-75-( )-series

A-6. Other publication.

Medical Logistics Policies and Procedures
Materiel Quality Control Storage Standards

Supply Policy Below the Whaolesale Level
Reguisitioning, Receipt, and Issue System

Army Materiel Maintenance Policy and Retail Maintenance
Operations

Medical Materiel: Medical Repair Paris Reference List

Maintenance Expenditure Limits for Medical Materiel
Mandatory Parts List for Medical Equipment
Maintenance Management Procedures for Medical Equipment

First Aid for Soldiers

Army Medical Depanment Supply Information

(This publication may be obtained from U.S. Army Medicai Materiel Agency, 1423 Sultan Drive, Suite 100,
ATTN: MCMR-MMM, Fort Detrick, MD 21702-5001.)

Instruction Manual, Operator and Service, (October 1987), Impact Instrumentation, Inc.,
27 Fairfield Place, West Caidwell, New Jersey 07006.
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APPENDIX B
MAINTENANCE ALLOCATION CHART

Section I. INTRODUCTION

B-1. General.
a. This section provides a general explanation of all maintenance and repair functions authorized at
varicus maintenance fevels.

b. Section il designates overail responsibility for the performance of maintenance functions on the
identified end item or component. The implementation of the maintenance functions upon the end item or
component wiill be consistent with the assigned maintenance levels.

¢. Section |l lists the tools and test equipment required for each maintenance function as referenced from
section Il

d. Section IV contains supplemental instructions, exptanatory notes, and/or illustrations required for a
particular maintenance function.

B-2. Explanation of columns in section Il.

a. Group Number, Cofumn 1. The assembly group number (Group No.) column is a numerical group
assigned to each assembly. The appiicable assembly groups are listed in the maintenance allocation chart
{MAC) in disassembly sequence beginning with the first assembly removed in a top down disassembly
sequence.

b. Assembly Group, Colurnn 2. This column contains a brief description of the components of each
assembly group.

¢. Mainfenance Functions, Cofurnn 3. This column lists the various maintenance functions (A through K)
and indicates the lowest maintenance level authorized to perform these functions. The symbol designations
for the various maintenance levels are as follows:

C - Operator or crew
O - Unit maintenance
F - Direct support maintenance
H - General support maintenance
D - Depot maintenance
The maintenance functions are defined as follows:

A - Inspect. To determine serviceability of an item by comparing its physical, mechanical, and electrical
characteristics with established standards.

B - Test, To verify serviceability and to detect electrical or mechanicai failure by use oftest equipment.

C - Service. To clean, to preserve, to charge, and to add lubricants, cooling agents, and air. If it is desired
that elements, such as painting and lubricating, be defined separately, they may be so listed.

D - Adjust. To rectify to the extent necessary to bring into proper operating range.
E - Align. To adjust specified variable elements of an item to bring it to optimum performance.

F - Calibrate. Toe determine the corrections to be made in the readings of instruments ortest equiprment
used in precise measurement. Consists of the comparison of two instruments, one of which is a certified
standard of known accuracy, to detect and adjust any discrepancy in the accuracy of the instrument being
compared with the cerlified standard.
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G - Insiall. To set for use in an operational envirenment such as tents or International Standards
Crganization shelters.

H - Replace. To replace unserviceable items with senviceable like items.

| - Repair. Those maintenance operations necessary {o restore an item to serviceable condition through
correction of material damage to a specific failure. Repair may be accomplished ateach levei of maintenance.

J - Qverhaul. Netmally the highest degree of maintenance performed by the Army in order to minimize
time work in process consistent with quality and economy of operation. It consists of that maintenance
necessaryto restore an item to comptetely serviceabie condition as prescribed by a maintenance standard in
technical publications for each item of equipment. Cverhaul normeally does not return an item to tike new
condition.

K - Rebuild. The highest degree of material maintenance. It consists of restoring equipment as nearly as
possible to new condition in accordance with original manufacturing standards. Rebuild is perfoermed only
when required by cperational considerations or other paramount factors and then oniy at the depot
maintenance level.

d. Tools and Equipment, Column 4. This column is provided for referencing by code, the tools and test
equipment (sec IIf} required to perform the maintenance functions.

e. Remarks, Cofurmn 5. This column is provided for referencing by code, the remarks {sec V) pertinent to
the mainienance functions.

B-3. Explanation of columns in section Ill.

a. Reference Code, Column 1. This column correlates to section |, coiumn 4.

h. Maintenance Level, Column 2, This column identifies the maintenance levels using the tools and test
equipment.

¢. Nomenclature, Column 3. This column identifies the tools and test equipment.
d. National Stock Number, Column 4. This colurnn provides the national stock number (NSN) of the

specific tools or test equipment,

B-4. Explanation of columns in section V.

a. Reference Code, Column 1. This column correlates to section I, column 5.

b. Remarks, Column 2. This celumn provides supplemental information or explanatory notes pertinent to
the maintenance function in section |l
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Section li. MAINTENANCE ALLOCATION CHART

FOR
SUCTION APPARATUS
(1) (2) (3) (4) {5}
GROUP ASSEMBLY MAINTENANCE FUNCTIONS TOOLS REMARKS
NO. GROUP AND
A B C D E F G H [ J K |[EQUIPMENT
00 Suction Apparatus o] O O OO} F| D] 01,0203, | AB
0.3]0.5 0.6 0.3 [1.113.0]6.5 | 04,05,08,
07.08,09
01 Suction System 01,02,03, | AB
Control Unit 04.05,06,
07,08,09
MASTER POWER Q 0
Switch 0.2 0.3
MASTER POWER O 0]
Lampholder 0.2 0.3
POWER MODE 0 O
Switch/Indicator 0.2 0.3
SUCTION MODE O o]
Switch/Indicator 0.2 0.3
SUCTION LEVEL 0 o]
Switch/indicator 0.2 0.3
VACUUM 0 O
ON/CFF/ADJ 0.3 0.3
Switch
Vacuum Adjust O e}
Indicator 0.1 0.2
Vacuum Gauge Q O
0.5 0.3
ON TIME Switch 0 0
0.4 0.3
OFF TIME Switch @) O
0.4 0.3
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Section Il. MAINTENANCE ALLOCATION CHART

FOR
SUCTION APPARATUS
{1) (2) (3) (4) (5)
GROUP ASSEMBLY MAINTENANCE FUNCTIONS TOOLS REMARKS
NQO, GROUP AND

A B C D E F G H | J K |[EQUPMENT
Fuse Holder 0 O

0.4 0.3
Elecirical Power O o]
Cable Assembly | Q.1 0.3
Assembly Front @] @]
Panel 0.1 3.9
Assembly Rear Q 9]
Panei 0.1 28
Assembly Bottom o O
Panel 0.4 4.9
Assembly Side 0] o}
Panel, RorlL 0.1 1.0
Clip, Retaining O Q

0.1 03
Elbow, Chrome O @]
Vacuum Inlet 0.1 0.2
Disposabie Filter o

0.1
Qverflow Shutoff O
Valve 0.1
Battery Pack O Q

0.1 0.2

Vacuum Pump Q] O O o} O H

03]031 06 0.3[1.11 11
Heat Sink #1 O O] © D

0.5 0.310.5 1.7
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Section Il. MAINTENANCE ALLOCATION CHART

FOR
SUCTION APPARATUS
{1) {2) (3) (4) (5)
GROUP ASSEMBLY MAINTENANCE FUNCTIONS TOOLS REMARKS
NO. GROUF AND
F G H | EQUIPMENT
Heat Sink #2 O 0O D
03103 v
T1 <
0.3
Motor Ol H
03105
Printed Circuit C|H
Board 0.2 105
02 Cart Assembly 01,02 AB
Cylinder @]
0.4
Casters O
0.2
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Section lll. TOOLS AND TEST EQUIPMENT

FOR

SUCTION APPARATUS

(1)

(2)

(3}

(4)

AN/MJSM 459

REFERENCE MAINTENANCE NOMENCLATURE NATIONAL
CODE LEVEL STOCK
NUMBER
01 O,F,H,D Tool Kit, Medical Equipment 5180-00-811-7923
Maintenance and Repair:
Repairmans
02 O,FH,D Tool Kit, Medical Equiprnent 5180-00-611-7924
Maintenance and Repair:
Organizaticnal
03 QO,F.H,D Multimeter, AN/USM 486 B6625-01-145-2430
or
Multimeter, AN/PSM 454 6625-01-265-8000
04 O.F H.D Tester, Curmrent Leakage, TS 2514/P | €525-01-142-8233
05 O,F.H,D Calibrator-Analyzer, Hospital B8695-01-255-2855
Equipment (Test Vacuum Gauge/
Test Flowmeter)
06 FH.D Oscitloscope, AN/USM 488 6525-01-187-7847
or
Osgcilloscope, O8231/G 6625-01-258-0022
o7 F.H,D Test Set, Circuit Component, 6625-01-255-0839
TS4138/P
08 FHD Generator, Signal, $G1288/U 6625-01-2268-9421
09 F.HD Counter, Electronic, Digital, 6625-01-271-3012
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Section IV. REMARKS
FOR
SUCTION APPARATUS

(1)

{2)

REFERENCE REMARKS
CODE
A Tools and test equipment are listed for each assembly group.
B Perform an annual electrical safety inspection and test. Perform the inspection and test

after repair or replacement of electrical/electronic components.
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APPENDIX C

COMPONENTS OF END ITEM AND BASIC ISSUE
ITEMS LIST

Section I. INTRODUCTION

C-1. Scope.

This appendix lists components of end item and basic issue items for the equipment to help you inventory
iterns required for safe and efficient operation.

C-2. General.

The Components of End ltem and Basic Issue items lists are divided into the foltowing sections:

a. Section {l. Components of End ifem. These items are part of the end item, but are removed and
separately packaged fortransportation or shipment, As part ofthe end item, these items must be with the end
item whenever it is issued or transferred between property accounts.

b, Section lll, Basiclssue ltems. These-are the minimum essential items required to place the equipment
in operation, to operate it, and 1o perform emergency repairs. Basic issug items must be with the equipment
during operation and whenever it is transferred between property accounts. This manual is your authority to
request or requisition basic issue items, based on MTOE authorization of the end item.

C-3. Explanation of columns.

The following provides an explanation of columns found in both listings:
a. Item Number, Column 1. This column indicates the item number assigned to the item.

b. National Sfock Number, Column 2. This column indicates the national stock number assigned to the
item.

¢. Description, Column 3. This column indicates the federal item name and, if required, 8 minimum
description to identify and jocate the item. The last line for each item indicates the commercial and
government entity (CAGE) code in parentheses followed by the part number.

d. Unit of Measure, Column 4. This column indicates the unit of measure used in performing the actual
operational or maintenance function. This measure is expressed by a two-character alphabetical
abbreviation. These abbreviations are listed in the glossary.

e. Quantify, Column 5. This column indicates the quantity (QTY) of the item(s) provided with the
equipment.
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Section Il. COMPONENTS OF END ITEM
FOR
SUCTION APPARATUS

(1) {2) (3) (4) (3)
ITEM NATIONAL STOCK DESCRIPTION UNIT QTY
NUMBER NUMBER OF
MEASURE

1 Cart Assembly EA 1
(63346) 802-0306-02

2 Accessory Kit EA 1
(63346) 802-0306-05

3 Collection Jar Assembiy EA 2

(63346) 802-0306-06
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Section Illl. BASIC ISSUE ITEMS

FOR
SUCTION APPARATUS
(1} (2) (3) {4) (5)
ITEM NATIONAL STOCK DESCRIPTION UNIT Q7Y
NUMBER NUMBER OF
MEASURE
1 Instruction, Operation & Service EA 2
Manual (Oct 87)
{63348) 206-0306-08
2 Fuse, 3AG, 104, 32v EA 1
(63348) 081-0004-00
3 Fuse, 3AG, 3A, 250V EA 1
(63346) 081-0005-00
4 Hoider, Collection Jar EA 1
(63348) 334-0030-00
5 Fiter, Disposable, Hydrophobic EA ]
(63348) 465-0005-00
8 Tubing, PVC, 5-in Long, 1/4-in id EA 1
(63348) 540-0002-00
7 Tubing, PVC, 12-in Long, 1/4-in id EA 1
(63348) 540-0028-00
8 Tubing, PVC, 10-in Leng, 3/8-in id EA 1
(63346) 540-0048-00
9 Tubing, PVC, 18-in Long, 1/4-in id EA 1
(633486) 540-0063-00
10 Assembly, Overflow Shutoff Valve EA 1
(63346) 704-0317-02
11 Assembly, Coliection Jar, Reusable EA 1
{63348) 802-0306-06
12 Hose, Corrugated, 8-in Long EA 1

(63346) 820-0037-00
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APPENDIX D

EXPENDABLE AND DURABLE SUPPLIES AND
MATERIALS LIST

Section . INTRODUCTION

D-1. Scope.

This appendix lists expendable and durable supplies and materiais that are required to maintain the
equipment. This listing is authorization to requisition and refain the items if not otherwise authorized.

D-2. Explanation of columns.

a, ltem Number, Column 1. The item number {Item No.) is sequentially assigned,.

b. Level, Column 2. This column identifies the lowest level of maintenance that requires the listed item.
An explanation of the alphabetical character is provided in appendix B, section | of this manual.

¢. National Stock Number, Column 3. This column indicates the national stock number assigned to the
item.

d. Description, Colurmn 4. This column indicates the federal tem name and, if required, a minimum
description to idenify and iocate the item. The last line for each item indicates the CAGE code in parentheses
foilowed by the part number,

e. Unit of Measure, Column 5. This column indicates the unit of measure used in performing the actual
operational or maintenance function. This measure is expressed by an alphabetical abbreviation. These
abbreviations are listed in the glossary.

f Quantity, Column 6. This column indicates the quantity (QTY) of the item(s) provided with the
equipment.

D-1
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Section Il. EXPENDABLE AND DURABLE SUPPLIES AND MATERIALS LIST

FOR
SUCTION APPARATUS
(1) (2) (3) {4) (5) (6)
ITEM | LEVEL NATIONAL STOCK DESCRIPTION UNIT QTY
NO. NUMBER OF
MEASURE
1 o} 7920-01-004-7847 Cloth, Cleaning RO 1
(87327) Rympie Cloth 301
2 O 5970-00-419-4290 Tape, Insulation, Electrical RO 1
{81349) MIL-1-24381
3 0 6840-00-783-0050 Disinfectant, Spray, 7 oz CN AR
{73820) Lysolspray
4 O 6840-00-782-2691 Disinfectant, Liguid, 1 gal EA AR
(58536) A-A-1140
5 0O 6515-01-371-6418 Gloves, Utility, Medical PK 1
{IDR89) ASEP-GLUV
6 Q Silicone Grease EA AR
{63346) 606-0001-0C
7 QO Sealant, Silicone, RTVY, Translucent EA AR

(63346) 602-0001-00
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APPENDIX E
REPAIR PARTS AND SPECIAL TOOLS LIST

Section . INTRODUCTION

E-1. Scope.

This manu_al lists spare and repair parts, special fools, special test equipment; and other special support equip-
ment r_equwed for the performance of unit level, direct support, general support, and depot level maintenance. If
authorizes the requisitioning and issue of spare and repair parts in consonance with the MAC {app B).

E-2. General.

The Repair Parts and Special Tools List is divided into the following sections:

a. Repair Parts, Section il. A list of repair parts authorized for the performance of maintenance in figure
number and item nurmber sequence.

b. Special Tools, Test, and Support Equipment, Section i}i. A list of special tools, test, and support
equipment authorized for the performance of maintenance.

E-3. Explanation of columns in section 1l.

a. Mustration, Column 1.

(1) Figure Number. This column indicates the figure number (Fig No.) of the illustration on which the
itern is shown.

(2) ffem Number. This column indicates the item number (tem No.) usedto identify each termn on the illustration.
b. National Stock Number, Column 2, This celumn indicates the national stock number assigned to the item.

¢. Description, Column 3. This celumn indicates the federal item name of the item. The last line for each
item indicates the CAGE code in parentheses followed by the part number.

d. Unitof Measure, Column 4. This column indicates the unit of measure used in performing the actual op-
erational or maintenance function. This measure is expressed by a two-character alphabetical abbreviation.

e. Quantity, Column &. This column indicates the quantity (QTY) cfthe item(s) to be used with oron the
illustrated component, assembiy, module, or end item.

E-4. Explanation of columns in section Ill.

a. lfern Number, Ceiumn 1. This number is sequentially assigned.

b. Level Column 2. This column identifies the Jowest leve] of maintenance that requires the listed item.
An explanation of the alphabetical character is provided in appendix B, section | of this manuat.

¢. National Stock Nurnber, Column 3. This column indicates the national stock number assignedto the itern,

d. Description, Column 4. This column indicates the federal term name and, if required, a minimum
description to identify and locate the item. The last line for each itemindicates the CAGE code in parentheses
followed by the part number.

e. Unitof Measure, Colurmnn 5. This column indicates the unit of measure used in performing the actual
operational or maintenance function. This measure is expressed by a two-character alphabetical
abbreviation.

f. Quantity, Cofumn 6, This column indicates the quantily {QTY} of the item(s) to be used with or on the
equipment.

E-1
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Figure E-1. Suction apparatus components.



Section Il. REPAIR PARTS LIST
FOR
SUCTION APPARATUS
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(1)

(2) (3)

{4)

(5)

ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG | ITEM NUMBER OF

NO. NO, MEASURE

E-1 1 Assembly, Sub-Side Panel, Right EA 1
(63346) 703-0306-05

£-1 2 Assembly, Bottom Cover EA 1
(63346) 703-0306-02

E-1 3 Assembly, Cart EA 1
(63346) 802-0306-02

E-1 4 Assembly, Mounting Bracket, Cart EA 1
(63346) 704-0306-05

E-1 5 6515-01-288-4412 Assembly, Collection Jar EA 2
(63346) 802-0306-06

E-1 6 Assembly, Front Panel EA 1
(63346) 703-03086-12

E-1 7 Assembly, Sub-Side Panel, Left EA 1
(63346} 703-0306-06

E-1 * 6110-01-257-3175 Assembly, Rear Panel EA 1
(63346) 703-0306-08

E-1 * 4820-01-288-4362 Assembly, Overflow Shutoff Valve EA 1
(63346) 704-0317-02

E-1 * Assembly, Accessory Kit EA 1

(63348) 802-0306-05
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Section |[l. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

(1) (2) {3) {4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG | ITEM NUMBER OF

NO. NO. MEASURE

E-2 y| 6685-01-.288-4417 Gauge, Vacuum EA 1
(83346) 315-0001-00

E-2 2 Bezel, Vacuum Gauge, Chrome EA 1
(63346) 400-0002-00

g2 3 5930-01-288-4393 Switch, Rotary, 1 Pole, 12 Position EA 2
(63346) 117-0003-00

E-2 4 Panei, Front EA 1
(63346) 422-0308-11

E-2 5 Screw, Phillips, Pan Head, 4-40 by 5/16-in EA 3
{63346) 358-0440-05

E-2 6 5920-01-161-0893 Fuse, 10A, 32V, 3AG EA 1
(83348) 081-0004-00

E-2 7 Fuseholder, PM, 3AG EA 2
(63346) 334-0004-00

E-2 8 Fuse, 3A, 250V, 3AG EA 1
(63346) 084-0005-00

E-2 g 6210-01-288-4407 Lamp, Incandescent EA 2
(83346) 068-0004-00

E-2 10 6250-01-288-4402 Lampholder, wiLens, Green EA 2
(63346) 068-0005-00

E-2 11 5930-01-288-4397 Switch, Pushbutton, DPDT, 2 Decks EA 1
(63346) 121-0003-00

E-2 12 5930-01-288-4396 Switch, Pushbutton, DPDT, 1 Deck EA 3
(63346) 121-0004-00

E-2 13 9605-01-288-4385 Resistor, Variable, 5K, 1/2-in W EA 1
(633486) 214-0502-03

E-2 14 Knob, Wind, 3/4-in od by 1/4-in id EA 1
(63346) 392-0001-00

E-2 * Cable, Ribbon, 14 Cond., 22 AWG, EA 2
18-in Lg, w/Dip
(63346) 010-0C08-00

E-2 * Cable Ribbon, 8 Cond., 22 AWG, EA 1
13-in Lg, wiDip
(63346) 010-0010-00

E-2 * Tubing, Shrink, 1-in Lg EA 3
{63346) 016-0004-00

E-5/E-6 blank
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Section |l. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

(1) (2) {3) {4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY

FIG | ITEM NUMBER OF

NO. NO. MEASURE]

E-2 * Tie Wrap, Miniature EA 5
(63348) 305-0001-00

E-2 * Tape, Foam, 1/2-in by 1-in by 1/8-in EA 1
Thick
(63346) 312-0018-00

E-2 * Tape, Teflon RGC AR
(63346) 312-0021-00

E-2 b Clip, Cabte, P/S EA 3
(63346) 334-0012-00

E-2 * Strap, Gauge EA 1
(63346) 334-0017-00

E-2 * Nut, Keps, 4-40 EA 3
(63346) 346-0440-01

E-2 * Nut, Self-Clinching, 6-32 EA 6
(63346) 346-0632-03

E-2 * Terminal, Fork, #6, Red EA 1
{633486) 374-0005-00

E-2 * Terminai, Ring, #10, Red EA 1
(63346) 374-0006-00

£-2 * Washer, Lock, Internal Tooth, #4 EA 2
(63346) 376-0019-00

E-2 * Elbow, Nylon, 1/4-in NPTM to 3/8-in id EA 2
Tube
(63346) 480-0062-00

E-2 * Tee, Brass, 1/4-in NPTF EA 1
{63346) 480-0027-00

E-2 * Jumper EA 1
(63346) 700-0306-07,08,08,27.41,
42,45-48

E-2 * Assembly, Wire Hamess EA 1
(63346) 704-0306-07
* Not illustraied.
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Section Il. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

(1) (2) (3} (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG | ITEM NUMBER | oF

NO, NO. MEASURE|

E-3 1 Connectar, PMF @ Cond., Power Jack EA 1
(63346) 089-0007-00

E-3 2 Fuseholder, PM, 3AG EA 1
(63346) 334-0004-00

E-3 3 5930-01-295-3239 Switch, Key EA 1
(63346) 131-0007-00

E-3 4 Bushing, Strain Relief Ea 9
{63346) 340-0003-00

E-3 5 Plug, Hospital Grade, 3 Cond. EA 1
(63346) 099-0006-00

E-3 B Cable, 3 Cond., #16 AWG, 10 ft EA 1
(633486) 003-1613-01

E-3 7 Panel, Rear EA 1
(63348) 422-0306-21

E-3 8 Elbow, Chrome, 1/4 NPTM to 3/8-in id EA 1
Tube
(63346) 480-0118-00

£-3 9 Clip, Retaining EA 1
(63346} 334-0029-C0

E-3 10 Rivet, Pop, #4, 1/8-in to 3/16-in Range EA &
(63346) 338-0006-00

E-3 11 Label, Metallic, Military id & Data EA 1
(63346) 325-0306-01

E-3 12 5920-01-191.0883 Fuse, 104, 32V, 3AG EA 1
(63346) 081-0004-00

E-3 * . Tubing, Shink, 1-in Lg EA 4
(63346) 016-0004-00

E-3 * Cable, Tie, Nylon, Miniature EA 10
(63346) 305-0001-00

E-3 * Tape, Foam, P/S, 4-in Lg EA 2
(63346) 312-0018-00

E-3 * Nut, Self-Clinching, 6-32 EA 3
(63348) 348-0632-03

E-3 * Spacer, Bushing EA 1
{63346) 368-0005-00

E-9/E-10 blank
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FOR
SUCTION APPARATUS
(1) (2} (3) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY

FIG ITEM NUMBER OF

NO. NO. MEASURE

E-3 * Terminal, Femate, 187 W, Fully EA 3
Insulated, Red
(63346) 374-0003-00

E-3 * Terminal, Fork, #6, Red EA 3
(63346) 374-0005-00

E-3 * Terminal, Ring, #10. Red EA 1
(633486) 374-0006-00

E-3 * Terminal, Male, .187 W, Fully EA 1
Insutated, Red
(63346) 374-0012-00

E-3 * Terminal, Fork, #8, Blue EA 2
(63346) 374-0015-00

E-3 * Terminal, Ring, #10, Blue EA 1
(63348) 374-0016-00

E-2 * Washer, Flat, 88, 1 3/8-in od by EA 3
9/16-in id
(63346) 376-0014-00

£-3 * Washer, Flat, #4 EA 8
{63348) 376-0031-00

E-3 * Hose Barb, 1/4-in NPTF to 3/8-in id EA 1
Tube
(63346) 480-0049-00

E-3 * Jumpes EA 1
(63346) 700-0306-01,02,04,06,07 08
12,43
* Not illustrated.

E-11
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Section ll. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

1 {2) (3) (4) (5}
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
NO. NO. IMEASURE|

E-4 1 Clip, Nylon, Tan, P/S, For 3/8-in Wire EA 3
Bundle
(63348) 334-0012-00

E-4 2 Clip, Nylon, Tan, P/S, For 3/16-in EA 3
Wire Bundle
(63348) 334-0016-00

E-4 3 Chassis EA 1
(63346) 414-0306-11

E-4 4 4730-01-288-4389 Elbow, Nylan, 1/8-in NPTM to 3/8-in id EA 2
Tube
(63346) 480-0034-00

E-4 5 4310-01-258-6385 Pump, Vacuum EA 1
(63346) 041-0003-00

E-4 6 Nut, Keps, 10-32 EA 18
(63346) 346-1032-01

E-4 7 Terminal Board, Insulated, 6 Position EA 1
(633486) 374-0008-00

E-4 8 Screw, Slotted, BH, 10-32 by 1/2-in EA 7
(63346) 352-1032-08

E-4 9 Standoff, Self-Clinching, 10-32 by EA 14
1/2-in Stud
(63346) 352-1032-08

E-4 10 Jumper EA 3
(63346) 700-0306-28,29,39

E-4 11 Busswire, #18 AWG, 1 1/2-in Lg EA 1
{63346) 012-0006-00

E-4 12 5950-01-125-4519 Transformer, Power, Dual Primary EA 1
(63348) 023-0007-00

E-4 13 Grommet, 1-in Lg EA 2
{63346) 340-0007-00

E-4 14 Grommet, 1 1/2-in Lg EA 4
{(63348) 340-0008-00

E-4 15 Terminal Board, Insulated, 4 Position EA 1
{63246) 374-0007-00

E-4 18 Screw, Slotted, BH, 6-32 by 5/8-in EA 4
(63348) 352-0632-10

E-4 17 Tape, Foam, P/S, 4-in Lg EA 2
(63348} 312-0018-00

E-13/E-14 blank
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Section Il. REPAIR PARTS LIST

FOR

SUCTION APPARATUS

(1)

(2)

(3)

(4)

(5)

ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY

FIG ITEM NUMBER OF

NO. | NoO. MEASURK

E-4 18 Bracket, Battery Clamp #1 EA 1
(63346) 404-0306-111

E-4 18 Terminal, Fork, #6, Red EA 3
(63346) 374-0005-00

£-4 20 Standoff, Self-Clinching, 8-32 by 1-in, EA 2
Nut
(63346) 378-0632-16

E-4 * Nut, Keps, 6-32 EA 4
(63346) 346-0632-01

E-4 * Nut, Self-Clinching, 6-32 EA 3
(63346) 346-0632-03

E-4 * Screw, Slotted, BM, 6-32 by 3/4-In EA 2
(63348} 352-08632-12

E-4 * Screw, Phillips, FH, 10-32 by 1/2-in EA 1
(63346) 357-1032-08

E-4 * Screw, Socket, Set, Cone Point, EA 2
6-32 by 1/8-in
(63346) 367-0632-02

E-4 * Washer, Lock, Int., Tooth, #6 EA 2
(63346) 376-0004-00

E-4 * Washer, Rectangular EA 2
{63346) 376-0022-00

E-4 * Bracket, Chassis Support EA 2
(63346) 404-0306-71
* Not illustrated.

E-15
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Section ll. REPAIR PARTS LIST

FOR
SUCTION APPARATUS
(1) {2) (3} {4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG ITEM NUMBER OF

E-5 1 Tie Wrap, Miniature EA 3
(633486) 305-0001-00

E-5 2 Terminal, Fork, #6, Red EA 3
(B3348) 374-0005-00

E-5 3 Jumper EA 8
(63346) 700-0306-20,33,34,35,36,43

E-5 4 5970-01-280-8722 Insulator, MICA, Transistor, To-3 Case EA 2
(63348) 310-00C3-00

E-5 5 5861-00-199-6008 Transistor, NPN, Power, 2N3055 EA 2
(62348) 051-3055-00

E-5 6 Silicone Grease EA AR
{63346) 608-0001-00

E-5 7 Screw, Slotted, BH, 4-40 by 1/2-in EA 5
(633486) 352-0440-08

E-5 8 Nut, Keps, 4-40 EA 5
(63348) 346-0440-01

E-5 9 Heat Sink EA 1
(63346) 310-0304-11

E-5 * Tubing, Shrink, 1-in Lg EA 1
(63346) 016-0004-00

E-5 * 5870-01-289-9816 Insulator, MICA, Transistor, Case EA 1
Style 77
{63346) 310-0002-00

E-5 * 5970-01-289-5284 Insulater, Spacer, Nylon, To-3 Case EA 2
(63346) 310-0004-00

E-5 * Lug, Solder, #4 EA 2
(63346) 344-0002-00
* Not illustrated.

E-17



T™ 8-6515-013-14&P

Figure E-6. Heat sink #2.
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Section Il. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

{1) (2) {3) (4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTyY
FIG | ITEM NUMBER OF
NO. NO. MEASUR
E-6 1 Diode, 1N387% EA 1
(63346) 047-3879-00
E-6 2 5970-01-288-9816 Insulator, MICA, Transistor, Case EA 1
Style 77
(63346) 310-0002-00
E-6 3 5861-00-107-2571 Transistor, NPN, Power, 2N4921 EA 1
(63346) 051-4921-00
E-8 4 Screw, Slotted, BH, 4-40 by 1/2-in EA 1
(63348) 352-0440-08
E-6 5 5961-01-289-4488 Diode, Bridge Rectifier, 12A EA 1
(63346) 047-0005-C0
E-6 6 Screw, Stotted, BH, 6-32 by 5/8-in EA 1
(63348) 352-0632-10
E-6 7 5910-01-295-3209 Capacitor, Alum, Elect, 2200 ufd., 25V EA 2
(63346) 252-2268-31
E-6 8 Diode, 1N3879 EA 1
(63346) 047-3879-00
E-6 g Insulator, Diode Mouniing Kit, DCO-4 EA 2
(63346) 310-0001-00
E-6 10 5961-00-957-6865 Diode, 1N4C03 EA 1
(63346) 047-4003-00
E-6 11 Screw, Slotted, BH, 6-32 by 2 1/4-in Ea 1
(63346) 352-0632-36
E6 12 Washer, Flat, Nylon, #6 EA 2
(63346) 376-0013-00
E-& 13 5945-01-288-4404 Solenoid, 12 VDC EA 1
(63346) 033-0001-00
E-6 14 Heat Sink EA 1
(633486) 310-0306-11
E-6 * Nut, Keps, 4-40 EA 1
(63346) 346-0440-01
E-6 * Nut, Lock, 6-32 EA 2
(63346) 346-0632-02
£-6 * Screw, Slotted, BH, 8-32 by 1/4-in EA 2
(63346) 352-0832-04

E-19/E-20 blank
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Section ll. REPAIR PARTS LIST

FOR
SUCTION APPARATUS
(1) (2) (3) (4) 5) |
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY

FIG | ITEM NUMBER OF

NO. NO. MEASURE

E-6 * 4730-01-288-42399 Eloow, Nylon, 1/8-in NPTM to 3/8-in id EA 1
Tube
(63346) 480-0034-00

E-6 * Terminal, Female, .250 W, Fully EA 1
Insulated, Blue
(63348) 374-0002-00

E-6 * Terminal, Fork, Red. #6 EA <]
(63346) 374-0005-00

E-6 * Terminal, Ring, Red, #10 EA 1
(63346} 374-0008-00

E-6 * Terminal, Male, .187 W, Fully EA 1
Insulated, Red
(633486) 374-0012-00

E-6 * Jumper EA 1

(63346) 700-0306-03,08,08,14,22.
23,26,30,44

* Not illustrated,
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FOR

SUCTION APPARATUS
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(1)

ILLUSTRATION

(2)

(3)

(4) (5)

NATIONAL STOCK DESCRIPTION UNIT QTyY
NUMBER OF

FIG ITEM

NO. NO. IMEASURE

E-7 1 6140-01-288-4416 Battery, Gel Cell, 8V, BAH EA 2
(63346) 021-0015-00

E-7 2 Tape, Mylar, 2-in W EA AR
(63346) 312-0020-00

E-7 3 Jumper, Crange, 4-in Lg EA 1
{63246) 700-0306-21

E-7 4 Terminal, Female, .187 W, EA 2
Fully Insulated, Red
(63346) 374-0003-00

E-7 * Tape, Foam, P/S, 4-inLg EA 1
(63348) 312-0018-00

E-7 * Terminal, Ring, #10, Red EA 1
(63346) 374-0006-00

E-7 * Jumper, Black, 8 1/2-in Lg EA 1

(63348) 700-0306-05

* Not illustrated.
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E-24

Figure E-8, Pump assembly.



Section Il. REPAIR PARTS LIST
FOR
SUCTION APPARATUS

T™ 8-6515-013-14&P

ILLUSTRATION

{1

(2) (3)

(4)

(5)

NATIONAL STOCK PESCRIPTION UNIT QTy
NUMBER QF

FIG ITEM

NO. NO. MEASURE]

E-8 1 3010-01-289-5333 Coupling, Shaft, 5/16-in to 5/16-in EA 1
{633486) 336-0003-00

E-8 2 Motor, 12 VDC EA 1
{63346) 039-0002-00

E-8 3 Brackst, Motor Mounting EA 1
(63346) 404-0304-11

E-8 4 Terminal, Ring, #10, Red EA 9
{63346) 374-0008-00

E-8 5 Terminal, Fork, #8, Red EA i
(63348) 374-0005-00

E-8 5] Screw, Socket, Set, Cone Point, EA 2

6-32 by 1/8-in
(63346) 367-0632-02

E-25
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(1) (2) (3} {4) (5)
ILLUSTRATION NATIONAL STOCK DESCRIPTION UNIT QTY
FIG | ITEM NUMBER OF

NO. NO., MEASURE]

E-9 1 Nut, Seff-Clinching, 6-32 EA 8
(63346) 3456-0632-03

E-9 2 Standoff, Seif-Clinching, Stud, EA 3
10-32 by 1/2-in
(63346) 378-1032-08

E-© 3 Tape, Foam, P/S, 4-in Lg EA 2
(833486) 312-0018-00

E-9 4 Nut, Self-Clinching, 6-32 EA 8
(63346) 346-0632-03

E-9 5 Panel, Sub-Side, Left EA 1
(633486) 422-0306-51

E-9 8 Standeff, Self-Clinching, Stud, EA 1
10-32 by 1/2-in
(63346) 378-1032-08

E-9 7 Standoff, Self-Clinching, Nut, EA 4
4-40 by 1/4-in
(63346) 373-0440-04

E-9 8 Panel, Sub-Side, Right EA 1
(63346) 422-0308-31

E-9 * Nut, Keps, 10-32 EA 2
(63346) 346-1032-01

E-9 * 5999-01-195-4520 Assembly, Heat Sink #1 EA 1
{63346) 704-0306-01

E-9 * Screw, Bingd Head, 4-40 by 1/4-in EA 4
{63346) 352-0440-04

E-9 * 5899-01-191-0924 Assembly, Printed Circuit Board EA 1
(632486) 702-0308-01
* Not illustrated.
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Section lll. SPECIAL TOOLS, TEST, AND SUPPORT EQUIPMENT

SUCTION APPARATUS
(1) (2) (3) {4) {5) (6)
ITEM | LEVEL | NATIONAL STOCK DESCRIPTION UNIT QTY
NO. NUMBER OF
MEASURE

THERE ARE NO SPECIAL TOOLS, TEST, OR SUPPORT
EQUIPMENT APPLICABLE FOR THIS END ITEM.
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GLOSSARY

AC
AFR
app
AR
AR

CAGE
cm
CN
CVC

DA
DC
°C

°F
DLAR
oPSC
Ds

ETO
EVR

fig
Fiv
FT (f)

MAC
Max
MCO

Alternating current

Air Force regulation

Appendix

Army regulation

As required

Operator or crew

Commercial and gevernment entity
Centimeter

Can
Calibration/verification/certification
Depot level maintenance
Department of the Army

Direct current

Degrees Celsius

Degrees Fahrenheit

Defense Logistics Agency requlation
Defense Persannei Support Center (now DSCP)
Direct support

Each

Ethylene oxide

Elecironic vacuum regulator

Direct support maintenance

Figure

Field manual

Foot (feel)

General support

General support maintenance
Hours

Hertz (cyctes per second)

Inner diameter

Inch

Incorporaled

International Standards Crganization
Kitogram

Pound

Milliarmpere

Maintenance allocation chart
Maximurm

Marine Corps

GLOSSARY-1
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mL
rTim
mmHg
MPL
MTQE
NAVSUPINST
No.
NCOR
NPT
NSN
O

od

0z
para
PCB
PMCS
PMF
PVC
Qc
QTyY
RO
RPL
SB
sec
Ser. No,
SOP
TB

™
VAC
Vee
vDC

GLOSSARY-2

Miliiliter

Millimeter

Millimeter of mercury

Mandatory parts list

Modified table of organization and equipment
MNavy Supply lnstruction

Number

Not or

National pipe thread

Naticnal stock number

Unit maintenance

Outer diameter

Ounce

Paragraph

Printed circuit board

Preventive maintenance checks and services
Panel mount female

Polyvinyl chlonde

Quality control

Quantity

Roll

Repair paris list

Supply bulletin

Section

Serial number

Standard operating procedure
Technical bulletin

Table of distribution and allowances
Technical manual

Volts alternating current

Voltage at the common collector
Volis direct current
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INDEX

This index is organized alphabetically by topic and b

Aurmber y subtopic. Topics and subtopics are identified by paragraph

Abbreviations, expianation, 1-2
Administrative storage, 1-5
Assembly, 2-1, 2-5

Associated equipment, 2-8
Associated material, 2-9

Bameria filter, 1-15, 2-6, 3-9, 3-15, 3-16
Basic issue items, 3-3, 4-3
Battery, 3-89, 3-13, 3-18
Installation, 2-3
Internal, 2-4, 3-8, 3-12, 3-13, 3-15
Pack, 1-12, 2-2, 3-7, 3-18, 3-23
Recharging, 2-3, 2-4, 3-12, 3-13, 3-18
Brackets, 2-3, 3-7, 3-9, 3-23

Calibration!veriﬁcaﬁonlcenification {CVC) services, 3-1

Capabilities, 1-11

Caps, 2-12, 3-15

Cant, 1-12, 1-13, 2-2, 3-7, 3-25

Cart assembly, 2-2

Case, 113

Casters, 1-11, 1-12, 2-2

Characieristics, 1-11

Circuit descriptions, 3-17

Cleaning, 2-11, 2-12, 3-25

Clock oscillator, 3-20

Collection
Bottle assembly, 2-10, 2-11, 2-12, 3-9
Bottles, 1-12, 2-6, 2-7, 2-12, 3-12, 3-15, 3-16
Canister, 1-8, 3-7, 3-9
Canister holder, 3-7

Common names, 1-8

Complaints, 1-8

Components description, 1-12

Components of end item, 3-3, 4-3

Continuous operation, 3-13, 3-21

Control pump chassis, 1-12, 1-13, 3-9

INDEX-1
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Controls, 2-3
Cyiinder assembly, 2-2

Data plates, 1-13

Decals, 1-13

Deficiencies, reporting, 3-10
Destruction of Army materiel, 1-4
Dimensions, 1-13

Disinfecting, 2-11, 3-25

Curable supplies, 3-4, 4-4

Electrical power cable assembly, 1-12, 24, 2-11, 3-9, 3-15, 3-16, 3-21, 3-23, 3-25
Electronic vacuum reguiator (EVR), 2-4, 3-12, 3-19
Equipment
Name, 1-1
Purpose, 1-1
Ethylene oxide (EtO), 2-12
EVR indicater lamp, 2-3, 3-12
Expendabie suppiies, 3-4, 4-4
Explanation of abbreviations and terms, 1-2

Features, 1-11

Filter, 1-12, 1-15, 2-2, 2-8, 3-7, 3-9, 3-15, 3-16
Filter, bacteria, 1-15, 2-6, 3-8, 3-15, 3-16
Flow rates, 1-13

Fluids, 1-11, 1-12, 2-2, 2-6, 2-7, 2-12

Forms, 1-3

Front panel, 3-23

Fuse, 2-3, 3-7, 3-15

|—|ea1 sink, 3-23
High vacuum, 2-3, 3-12, 3-13
Hose, 2-2, 2-6, 2-12, 3-7

| ndicator lamp, 2-3, 2-4, 3-9, 3-12, 3-15
Indicaiors, 2-3

interconnections, 2-1, 2-5

Intermittent operation, 3-13, 3-18, 3-19, 3-20, 3-21
Internal batteries, 2-4, 3-9, 3-12, 3-13, 3-15

Low vacuum, 2-3, 3-12, 3-13, 3-21
Lubrication, 3-8

INDEX-2
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Master power switch, 2-3, 2-7, 2-11, 2-12, 3-12, 3-13, 3-15, 3-18, 3-18, 3-21, 3-23, 3-25

Mercury manometer, 3-13

Model differences, 1-14

Model number, 1-1

Motor, 1-18, 3-18, 3-19, 3-21, 3-23
Motor and pump assembly, 3-23
Motor speed control, 1-18, 3-18, 3-20

Nomenclature cross-reference, 1-8

Off time monosiable, 3-20

Official nomenclature, 1-8

On time monostable, 3-20

Operating procedures, 2-6

Operation under unusual ¢conditions, 2-13

Operator maintenance, 3-1

Qscilloscope, 3-13, 3-21

Overfiow shutoff valve, 1-12, 1-13, 2-2, 2-6, 3-7, 3-9, 3-15, 3-16
Overflow tube, 1-12

Pliers, 3-23
Polyvinyl chloride (PVC), 2-4
Power cable assembly, 1-12, 2-4, 2-11, 3-9, 3-15, 3-16, 3-21, 3-23, 3-25
POWER MODE switch, 2-3, 3-15, 3-16
Preparation
Shipment, 1-6, 3-26
Storage, 1-6, 3-25
Preventive maintenance checks and services (PMCS), 1-5, 3-1, 3-9, 3-10
Printed circuit board (PCB), 1-12, 3-1, 3-18, 3-20, 3-23, 4-7
Purpose of equipment, 1-1
PVC patient tubing, 2-4, 2-6, 3-12, 3-13

uality control, 1-7
Quality improvement reports, 1-9

Rear panel assembly, 3-23

Rechargeable batteries, 2-3, 2-4, 3-12, 3-13, 3-18
Records, 1-3

Relay system, 3-20

Repair parts, 3-5, 4-5
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Reparting
Complaints, 1-9
Deficiencies, 3-10

Reports, 1-3

Ribbon cables, 3-23

Ring terminal, 3-23

Safety, 1-15

Scope, 2-1
Screwdriver, 3-21, 3-23
Screws, 3-7, 3-21, 3-23
Shipping, 1-8, 3-26
Shut-down precedures, 2-7
Solenoid, 1-16, 3-18, 3-20, 3-23
Spegial tools, 3-8, 4-6
Specialist maintenance, 3-1
Specifications, 1-13
Start-up procedures, 2-4, 2-5
Stedilizing, 2-12, 3-25
Stopwatch, 3-21
Storage
Administrative, 1-5
Preparation, 1-8, 3-25
Suction level switch, 2-3, 3-12, 3-15, 3-16
Suction mode switch, 2-3, 2-4, 3-12, 3-15, 3-16

Temperature ranges, 1-13

Terms, expianation, 1-2

Test equipment, 3-2, 4-2

Tests
Medical Equipment Repairer, 3-13
Operatorfuser, 3-12

Tip-resistant cart, 1-12

Tools, 3-2, 4-2

Transformer, 3-23

Troubleshooting, 3-13, 3-14, 3-15, 3-16, 4-7

Tubing, 1-12, 2-4, 2-6, 2-7, 3-7, 3-15, 3-23

nit level maintenance, 3-1
Unpacking the unit, 3-7
Unusual canditions, 2-13
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Vacuum

Gauge, 2-3, 3-12, 3-13, 3-21, 3-23
High, 2-3, 3-12, 3-13
Low, 2-3, 3-2, 3-12, 3-13
Pump, 1-12, 1-15, 1-16, 2-8, 3-13, 315, 3-16, 2-18
Ranges, 1-13, 2-4
Switch, 3-12
Tubing, 3-23
Valves, 3-16
Voltages, 1-13

Wall mounting bracket, 3-7
Waming plates, 1-13
Warranty, 1-10

Weight, 1-13

Wheel, 2-2

Wire hamess, 3-23

Wires, 3-23

Wrench, 3-23
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL PUBLICATIONS
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@@[ﬁﬂ@ﬂﬂﬂ[ﬂ@ WEBONE with THis PuBLICATION?
FROM: (PRINT YOUR UNIT'S COMPLETE AQDRESS)
THEN. | JOT DOWN THE
DOPE ABOUT IT ON THIS Cdr, USABBDD
FORM. CAREFULLY TEAR IT Maintenance Shop
OUT. FOLD IT AND DROP IT redexick, MD 27702
IN THE MAIL' DATE SENT
PUBLICATION NUMBER PUBLICATION DATE PUBLICATION TITLE
™ 8-6515-023-14&P 6 Feb 88 Suction Apparatus, Model FFF
ST EXACT PINPOWNT WHERE T IS | |y THIS SPACE TELL whaT IS WAONG
PAGE PARA- FIGURE TABLE AND WHAT SHOULD BE DONE ABOUT IT:
HO GRAPH NO NO
2-7 2-5 Change electrical cable to electrical assembly.
REASON: Corrects nomenclature.
E-11 E-4 Reverse call-out numbers 4 and §.
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A
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DA 13uL 78 2028'2 ARE OBSOLETE.
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DA 1 UL 79 2028"2 ARE OBSOLETE. RECOMMENDATION MAKE A CARBON COPY OF THIS
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CHANGE TO MULTIPLY CHANGE TO MULTIPLY
inches centimeters 2.540 centimeters inches 394
feet meters .305 meters feet 3.280
yards meters 914 meters yards 1.0%94
$q inches $q centimeters 6.451 sq centimeters sq inches 135
sq feet sq meters 093 $q meters sq feet 10.764
cubic feet cubic meters .028 cubic meters cubic feet 35315
fluid cunces milliliters 29.573 milliliters fluid ounces 034
DIRtS liters 473 liters pints 2.113
quarts liters 946 liters quarts 1.0657
gallons liters 3.785 liters gallons 264
ounces grams 28.34% grams ounces 035
pounds kilograms 454 kilograms pounds 2205

TEMPERATURE CONVERSION

Degrees Fahrenheit to Degreeas Celsius: {(°F -32} X .5555="C

Degrees Celsius to Degrees Fahrenheit: (°CX 1.8) + 32 =°F

WEIGHTS CUBIC MEASURE
| gram = 10 decigrams = .035 ounce 1 cu centimeter = 1000 cu millimeters. = .06 cu inch
I dekagram = 10 grams = .35 ounce | cu decimeter = 1000 cu centimeters = 61.02 cu inches
I hectogram = 10 dekagrams = 3.52 ounces I cu meter = 1000 cu decimeters = 35.31 cu feet
i kilogram = 10 hectograms = 2.2 pounds

LINEAR MEASURE LlQuUIb MEASURE

| centimeter = 10 millimeters = .39 inch | centiliter = 10 milliters = .34 fluid ounce

| decimeter = 10 centimeters = 3.94 inches ! deciliter = 10 centiliters = 3.38 fluid ounces

| meter = 10 decimeters = 39.37 inches 1 liter = 10 deciliters = 33.81 fluid ounces
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